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This kit is compiled from research done by the 
Toronto Area Airports Project team over the past five years. 

The kit is not designed to satisfy the specialist, 
but rather to inform the general public as to the rationale 
behind the decision to not expand Malton and the choice of 
Pickering as the site for the second airport for Toronto. 

The research reports leading to this decision 
were made available to the public under the terms of the 
Expropriation Act and are available for study at the 
project offices, Thomson Building, 65 Queen Street icles 


Toronto, M5H 3K9 (369-4919). 
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GeE. McDowell, 
General Manager, 
Toronto Area Airports Project. 
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SECTION A 


TASK FORCE OBJECTIVES AND TERMS 


1 To determine the extent and nature of demand for the 
use of both official languages in the provision of air traffic 
control and other services provided to pilots through air/ground 
communications during flight time; 

2 To make recommendations on the means of meeting such 
demand and to assess the implications in aviation safety and 


resources (human and financial). 


Terms 

The study should concentrate on the Province of 
Quebec but extend to other parts of Canada as necessary. The 
intent is to examine only the requirements of domestic oper- 
ations. In order to acquire essential information it will be 
necessary to contact representatives of the Sklenteta including 
companies and associations such as COPA, CALPA, CATCA, etc. 


The study should be completed as expeditiously as possible. 


ate 


SECTION A 


“Background 

in 17627 "as ea result, of inguiries ‘regarding’ the use 
Cis ie French Language “invAl re Trartic. Control, ‘the Director 
of Civil Aviation issucd a policy calwing for the use of 
English language Vie CnerpLoVvisgton Of aur Crater te Control. 
services, However, use of the French language in certain 
Mmusudl situattons suchas fhose of .emergency or stress was 
Buthorized. 

tn 1969) ausAir eatiic: Contre lt Occupational Study 
CATCOS) was initiated for :the conduct: oF an. in-depth review of 
@Vottratti1c Control operations .as related toethe ae yates 
his environment and won ne conditions. lie Study, grecussed 
Ditangpualismpand analysed the implicatwons of the OLficiel 
Languages Act as they rebate. to alr. tratrite -control, making a 
number of appropriate recommendations. As a follow-up to this 
Oeciipatlonalsstudy an Ait trast ic Ocmiro. Implementation Team 
was formed to further evaluate and implement these ATCOS 
recommendations to meet existing or anticipated requirements 
in the best interest of users andiproviders, of ais, tragfic 
services. 

In 1971, a study aimed at assessing "the implications 
in designating French language units in Air Traffic Control Towers 
as this affects air/ground communications" was conducted. The 
study established the fact that no language problems appeared 
fo exist a ee Cutcidoa vor elie Trovince of Quebec. in his 


latter case, it concluded that while no major problems had 


SECTION A 


Background (cont'd) 
been encountered in Quebec City, Sept Iles or Baie Comeau 
(control towers) over the use of the English language, situations 
existed wherein private pilots having limited knowledge of 
English required French language to obtain assistance. Tne 
study forecast that the designation of Quebec City, Sept Iles and 
Baie Comeau (control towers) as French language units on an 
experimental basis should not cause difficulties since it 
would only serve to confirm an existing situation rather than 
to introduce changes. 

In June of 1974, the Ministry authorized the use of 
the French language, in addition to English, in the provision 
of airport control service to aircraft operating in accordance 
with the Visual Flight Rules in the vicinity of five MOT 
controlled airports located in the Province of Quebec (Quebec 
City, Sept Iles, Baie Comeau, St Jean, St Honoré). Such 
authorization had been preceded by a limited Aviation Safety 
Investigation of the situation then prevailing at Quebec City 
(terminal control unit and control tower) regarding the use of 


both official languages in the provision of control services. 
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SECTION A - 


Activities 

- -Letters requesting position statements from national and 
feraoueal Organizations, pepresentative of the Canadian Aviation 
Industry. 

- Development and circulation of a questionnaire addressed to 
piJots which achieved: 

~ anatloneal «<i sitira bat tons through the'Vanious, national)/ 
regional associations and organizations; 

~~ individual. distribution to. all> pidiots residing, in 
these lProvince of Ovuebec,. using NevomectinaT Information 
Services mailing lists. 

- Public meetings held at: 

- Baie Come cin Matacamis; Mont. Jodi, Montreal,(2), Quebec..City, 
Roiuy Mi eente LOondren, Sept. 11 ecsmnde Vale d! Ory in the Province 
of Quebec; 

- New Liskeard and Timmins in the Province of Ontario; 

~~. Ldmonton, in, the. Province..of, Albertiag 


- Vancouver in the Province of British Columbia. 


SECTION A 


Re en ee ee ot 


~ Meetings with MOT Regional representatives were held at 
Moncton, Montreal, Toronto, Winnipeg, Edmonton and Vancouver. 
Each region had undertaken the task of identifying areas 
of concern and interest for consideration by the Task Force. 

- On-site visits were made to Air Traffic Services and 
Telecommunications and Electronics facilities and to numerous 
flying clubs, schools, local and regional operators. 

- A number of general aviation airports (Bromont, Carp, 
Drummondville, Rockcliffe, Russell, Les Cédres, St Jérome, 
Ste-Thérése and Sherbrooke) were visited. 

- Review of questionnaire returns. 

- Consultation with Department of Communications. 

- Exchange of information with Department of National Defence.’ 

- Some members of the Task Force travelled to Europe for the 
purpose of obtaining first-hand knowlege of air operations 
within multi-language areas. 

Air traffic control and telecommunications facilities at 
Paris, Brussels, Maastricht (Eurocontrol) and Rome were 
visited. In addition, meetings were held with aviation 


representatives of the countries concerned. 
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SECTION A 


Languape Situation in Europe 


France 

French is the Language normally used throughout the country. 

English is, available and used to meet the requirements of 

gntercnabional air operations. 

im @a@nyares..such,as, Paris, the French/English usage .distribution 

is approximately; 

-~ Enroute aed (PARLS Area Control Centre - 202 French = 

8074 Eii2 123 hh.) 

=  WMerisinal.~ControdpAgeaspand Towers — 5024 -Frencn - 204 
English. 

~ MitiiGany tyatt tee ti Rene) Air. Force) — 100% French. 

Se LOCcminnt Vad Manges mecmestlonal-fliegie activities, (outside of 
Oniyiiand, Charles,de, Gaulle. Terminal Control, Areas) eae 
air/ground communications exist - 100% French. 

The examination language requirement fopobtain the Restricted 

Radiot Glephone Operators, Certificate pis: 

Pilot - in the French language. 

Controller ~ must pr ia a sufficient knowledge of English 


(coincident whthwabvi¢crafiice services training). 


olf ee 
SECTION A 


Language Situation in Europe (cont'd) 


Belgium 


French and English are used. 

In an area such as Brussels, the French/English usage distribution 
is approximately: 

Terminal (Brussels Terminal Control Area) & Tower - 15% French - 
85% English. 

Language to be used is determined by the pilot on First contact, 
The Ree when initiating, uses English. 

The examination language requirement td obtain the Restricted 
Radiotelephone Operators Certificate is: 

FALLOE ~ No Sones to demonstrate proficiency in 
English language. If wishing to attain higher 
pilot qualifications, English language training 
is available at the National School. The - 
phraseologies used are those of ICAO and it is 
assumed that candidates are familiar with them. 

Controller - Since ATS training is given exclusively in 
English, the examination is in that language. 
However, the ICAO French phraseology is also 
taught. 

Eurocontrol (Upper Area Control Centre, Maastricht, Holland) 

Provides air traffic services in the upper airspaces of Belgiun, 

Luxembourg and Northern Germany (Hanover Upper Flight Information 

Region). | 


The language normally used is English. 


SECTION A 


Language Situation in Europe (cont'd) 


italy 


Air/ground conmunication services are provided by the ftalian 

Air Force. 

Italian is the language normally used oyrodehoue the country. 

English is available and used to meet the requirements of 

international air operations. 

At a location such as Rome/Leonardo da Vinci, the Italian/ 

English usage distribution is approximately: 

~ Terminal Control Area and Tower - 30% Italian - 70Z 

,English with these precentages reversing in the case of 
"on the ground" traffic. 

The military examination language requirement to obtain the 


Restricted Radiotelephone Operators Certificate is: 


Pilot and controller - Required to demonstrate proficiency 
in the English language. 
Note: Information relating to civilian pilots was not 


obtainable. 


TO 
SECTION A 


Language Situation in Europe (cont'd) 


The following information was obtained tee the ICAO Paris 
Vitice, 

English is the language rormally used throughout the country. 
Provision is made for the use of German language to cater to 
the needs of non-English speaking pilots. (This is done 
using a discrete frequency). 

Scandinavian Countries 

Fnglish is the language normally used. Discrete frequencies 
‘usually are available to cater to non-English speaking pilots' 
requirements. 

Spain 

Spanish is the language normally used throughout the country. 
English is available and used to meet the requirements of 
international air operations. 

Eastern Europe 

National languages are normally used. 

English is available and used to meet the requirements of 
international air operations. 


Russian is also used to some: extent in most countries. 


hi ES 
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Vol uh es are ry es 5 SecriOn So 


Recommendation 5.2.1 b,lo= fo general, ‘the air-ground 
ee ee “communications should be conducted in the 
language normally used by the station on the ground. 

Note - The language normally used by the station on the 
ground may not necessarily be the language of the State 
in which “Vt iS located? ; 
Recommendation 5.2.1.1.2 - Pending the development and 
adoption of a more Be al form of speech for universal 
use in aeronautical radiotelephony communications, the 
Fnglish language should be used as such and should be 
available on request frem any aircraft station unable. 
to conply witch Sii2ce. Ea, at \albP stat ions ‘on! the? erouitd 
serving designated airports and routes used by international 
air services. 


Note ] ~ While the Contracting State designates the 
airports to be used and the routes to be followed by 
jnternational air services, the formulation of ICAO 
opinion and recommendations to Contracting States concerned 
is carried out perdodically byrrCoumedii tor dinanitly) jom sche 
basis of recommendations of Regional Air Navigation Meetings. 

Note 2 - In certain regions the availability of another 
language, in addition to English, may be agreed upon 
regionally as a requirement for stations on the ground 
in that region. 

Note 3 - The development mentioned in 5.2.1.1.2 is the 
subject of continuing study and the broad principles of 
this study are laid down in Attachment B. 

From these recommendations, it is apparent that basically, the 
language recommended for the conduct of air/ground communications 
is that normally used by the station on the ground. However, in 
order to facilitate the conduct of international flight operations, 
1CAO further recommends that the English language be available on 
request from any international flight unable to comply with 


Reeonmicndarten J. 4elel il at. all eround stations. catering to: inter- 


national operations. 
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SECTION A 
Language Situation in, Ganada 


Definition of "Demand" - The term "demand", as used in the description 
of the objectives, refers to the language requirements stated by 
Canadian users of MOT air/ground communication services. 

of the English language in air/ground communications meets with 
universal acccptance. Therefore, any demand for bilingual services 

must relate only to the feasibility of also using the French language 

to achieve air/ground understanding without infringing a safety. 

One should not so much be concerned with personal or collective language 
rights (Official Languages Act) as with personal or collective 
responsibility towards safety (Aeronautics Act). 

Scope of Project - The scope is limited to an examination of the language 
requirements of Canadian domestic operations. In this context, the 
application of ICAO Recommendation 5.2.1.1.1 must eee the fact thar, 
in Canada, there are two official languages. 

Any consideration of an international nature is outside the terms of 
reference assigned to the Task Force. Notwithstanding, for the purpose 
of international flight operations, it is acknowledged that English ia 


the only language used in Canada. 


He 
SECTION A 
Extent and Nature of Demand for Bilingual Services in Canada 
No demand for air/ground communications in the French 
language originated outside of the Province of Quebec. 
Within the Province of Quebec, a demand for the use 


of French, in addition to English, has been identified. Such demand 


extends beyond the confines of the province itself to include the 


National Capital Region. Also, some interest could be detected in 


relation to airports located in Nertheastern Ontario. 
Facilities considered in the Province of Quebec were: 
(i) MOT Aeradio Stations: 


Fort Chimo 
Fort George (La Grande) 
Gaspé 
Inoucdjouac (1975) 
Lake Eon 
Matagami 
Mont Joli 
Montreal 
Nitchequon 
Poste de la Baleine 
Québec 
' Roberval 
Rouyn 
Schefferville 
Sept Iles 
Sherbrooke 


(if) MOTOATS Facilities: 


Area Control Centre Terminal Control Units Control Towers 


Montreal Montreal. Baie Comeau 
_Mirabel (1975) Montreal/Dorval 
Quebec Montreal/Mirabel (1975) 


Military Air Traffic Control Facilities 


Bagotville 
Vals Or 


Montreal/Victoria Park 
Quebec 

St Honoré 

St Hubert 

St-Jean 

Sept Iles 

Val d'Or (August 1975) 
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SECTION A 


BILCOM QUESTIONNATRE FOR PILOTS 


1. What is your occupational group? 


Commercial pilot? Crs} 
Private pi LOtlt) ThGn ) 


2, What percentage of time dG youroperate in each of "the “gencral Vocaliules: 


up to 
10% 20% 30% 40% 50% 60% 70% &0% 90% ~- 100% 
Maritimes ( ) Ca) ih Nes OR SM le Neate ee mcr lactate aM 
Quebec (sy Oe) ie ete) it AP Rama AN Md Oe Gee nc I 
Ontario (a) ei eC) AO Dee eo a 
Prairies Cy are Cee ek, Seeks 2 aCe 
Rocky Mountains Gn) CA ES he evares Ca ae Gree ree DPE 
Pacific Coast Gy) rece Cay nC yer Ck ee 8) cn 


3. ‘What percentage of your-tisa nevaseconcucted iumder: 


the Visual Flight Rules 
the Instrument Flight Rules 


a a % 
of co? 


4. Do you consider use of both English and French to be necessary in domestic 
air/ground communication? 


Yes Cs No C1) 


or 
® 


Which language would you use in air/ground radio communication if yeu had a 
choice? 


English (Cy . French (2s) 


6. Comments ; 


CONFIDENTIAL 


SURVEY RESULTS 
The bilingual questionnaire circulated among licenced 
pilots in the Province of Quebec has-drawn 2711 replies: [rom7/ 51 
mailedjea response of 35297: 
The demand for each language is reflected by the responses 
cComQuestions’ 4nd D5° Questions 1, 2 and 3’ being designed sto ldustrate 
the individual backgrounds of ads responders. No signatures were 


requested. 


English language replies 1882 
French language replies 829 
Zag Na 


Question 4 


Do you consider use of both English and French to be necessary 
in domestic air/ground communication? 


COMMERCIAL PILOTS PRIVATE PILOTS 


ean No Yes No 
Answers given in English language 102 879 1.48 753 


Answers given in French language 410 227 15>. 34 


QUESTION 5 
Which language would you use in air/ground radio communication 
if you had a choice? 
, COMMERCIAL PILOTS PRIVATE PILOTS 


English = French English French 
Answers given in English lansruage Diz 9 875 26 
Answers given in French language 373 264 61 eye 
SUMMARY : Yes ine 
Question 4 . VBS. 6307) PeOS.C70.) 
Wrench English 


Question 5 420 G67) 228) (842) 
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SECTION B 
AIR TRAFFIC SERVICES 
RECOMMENDATION 1 
Bilingual Airports 
"Bilingual air/ground communications should be authorized in the 
provision of Airport Control Service to aircraft operating in accordance 
with the Visual Flignt Rules in the vicinity of MOT controlled airports 
at Quebec City, St Jean, Sept Iles, Baie Comeau, St Honoré and Val 
Note. -— The responsibility for the provision of Airport Control Service ° 
at Val d'Or will transfer from the Department of National Defence to . 
the Ministry of Transport on August 1, 1975. 
In the application of this recommendation, particular emphasis should 
be placed on: 
- language to be used is determined by the pilot on initial contact. 
- ATS, when initiating, should use English. 
- strict adherence to English/French standard phraseologies. 
‘ 
- position/traffic information to be issued, as necessary, to assist 
pilots in establishing safe separation from other aircraft. 

Operating experience gained since the implementation of NOTAM 12/74, 
including investigation of complaints related to the provision of 


bilingual services, has revealed no evidence that this NOTAM is not 


valid. 
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SECTION B 


Bilingual Airports (cont'd) 
A strong desire has been expressed by a number of -unilingual 
French VFR pilots, operating from locations in northwestern Quebec, 


for the provision of bilingual Airport Control Service at Val d'Or. 


Renmark: 

The current 'Programme Forecast/Five Year Plan" calls for the 
implementation of airport control towers at the following locations 

in the Province of Quebec: Drummondville, Les Cédres, Matagami, 

Mont Joli, Rouyn, St Jérome, Ste Thérése, Sherbrooke and Trois-Riviéres. 
Barring unexpected changes to the existing demand for bilingual 
services, it can be anticipated that Ce Recommendation would 


apply in respect of each location. 


ai Gee 


SECTION B 
St Hubert (cont'd) 
While the St Hubert control system is geared to handle such a high 
volume of air traffic, the complexity factors it can absorb must remain 
within the limits of its physical and human resources. There is a 
limit to the number of aircrafe which can be accommodated safely at 
any time as well as to the ability of a controller to maintain control 
proficiency using two languages. The restricted designation, as 
recommended above, may in itself cause probed requiring constant 
monitoring through close coordination between all agencies concerned, | 
However, the introduction of biligualism in air/ground communications 
at St Hubert will serve to satisfy the demand of Montreal area 
candidates for the opportunity to learn to fly VFR using their 


mother tongue. 


There is no need to establish the French/English population ratio of 
the area or clientele served by St Hubert Airport to justify the 
recommendation, as both the French and English realities of the area 


are self-evident. 
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SECTION B 
AIR TRAFFIC SERVICES 


RECOMMENDATION 4 


Montreal/Victoria Park STOLport 


we ee 


“Airport Control Service to STOL aircraft operating at the Montreal/ 
Victoria Park STOLport should continue to be provided in English only." 


No known requirement exists for the provision of bilingual services at 


this airport. 


SECTION B 
AIR TRAFFIC SERVICES 


RECOMMENDATION 5 


special Viki « 

"Bilingual air/ground communications should be authorized in the 
provision of Aitport Control "service to Special Vrk fiteht (ae Mor 
controlled airports where air/ground communications are conducted 

in both official danguaces.™ 

This recommendation constitutes a logical follow-up to the reconm- 
mendations dealing with the authorization of bilingual communications 


in. the provision of Airport Control Service to aircraft operating in 


accordance with the Visual Flight Rules. 


SECTION B 
AIR TRAFFIC SERVICES 
RECOMMENDATION 6 

Terminal Radar Service Area/Montreal 

"Bilingual air/fround communications should be authorized in the provision 

of Terminal Radar Service to aircraft operating in accordance with:the 

Visual Flight Rules within the Montreal Terminal Radar Service Area (TRSA)". 
@ 

Note 1 - The Montreal TRSA is scheduled for implementation by late 1975. 

Note 2.— It aan, be anticipated that this recommendaticn would find, equal 

application in the case of the proposed Mirabel Terminal Kadac Service 

Area (TRSA). 

In the application of this econmcseat ion, particular emphasis should 

be placed on: 

- language to be used is determined by the pilot on initial contact; 

~ ATS, when initiating, should use English; 

- strict adherence to English/French standard phraseologies. 

The availability of bilingual services to VFR flight operating within 

the TRSA would be in keeping with the objective of the TRSA concept 

which is to increase safety to both IFR and VFR aircraft operating 

simultaneously in high density terminal areas. 

zt can hardly de envisaged that a ViR-aircrart meeting al11 TRSA pre- 

requisites (ANO. Series V. No. 25) would be denied the right to operate 

within the TRSA because of language considerations. In addition, it 

should be noted that the TRSA will serve one airport (St. Jean) which 


has been designated bilingual by NOTAM 12/74 and one which is the 


subject of Recommendation 2 (St Hubert). 


Die 


SECTION B 
AIR TRAFFIC SERVICES 
RECOMMENDATION 7 
LFR/Controlled VFR 


"Air Traffic Control Services should be provided in English language 
only for aircraft. operating: 


i) in accordance with the Instrument Flight Rules; 
ii) in VFR flight within Block Airspace." 


Note - User demand from the Province of Quebec will need to be monitored 
closely in relation to prevailing operational conditions. One such 
condition could refer to bilingual Airpori Control Service. 
Theoretically, bilingualism in the provision of control services for the 
purpose of IFR flight can be accommodated safely. However, when related 
to present circumstances, a number of factors render the provision of 
bilingual services inadvisable. Some of these factors are: 

- insufficient pilot demand; 

- conditions (e.g. weather, airport, navigation aids, unusual 
in-flight situations, emergencies, etc.) which could result 

in an IFR flight having to operate in airspace within 
which communication services are provided in English only, 
not to Rte added possibility of having to land at 
an airport location served by such airspace; 

- undesirable aspects of language mix in IFR operations in 
uncontrolled airspace involving air/air as well as air/ground 
communications; 

- the career Brien ted VFR pilot or student pilot is aware of 
the English language requirement dictated by the North 


American environment; 


oD Sm 


SECTION B 


IFR/Controlled VFR (cont'd) 


~ a clear majority of the VFR pilots and student pilots inter- 
viewed have indicated a printers to learn aeronautical 
English as part of attaining further pilot qualifications. 
In summary, although there exists some demand for the use of French language, 
the provision of bilingual communication services to IFR flight is not a 


requirement at this time. 
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SECTION B 


AIR TRAFFIC SERVICES 


RECOMMENDATION 8 
National Capital Region 


"Bilingual air/ground communication capability in the 
National Capital Region should be developed to permit 
access to the National Capital by French-speaking 
pilots of aircraft operating in accordance with the 
Visual Flaghe Rudess 


Note 1 - Based on existing airport facilities in the 

~ National Capital Region, this capability relates to 
Ottawa International Airport and/or Carp Airport 
(control tower scheduled for late 1975). 
Note 2 - It is recognized that the implementation of 
this Recommendation would prove difficult, particularly 


noting that the nature of the demand suggests bilingual 
Airport Control Service. 


' 
The availability of bilingual air/ground communication services in 
the National Capital region would serve to satisfy a demand to that 


effect stated by French-speaking pilots from the Province of Quebec. 


SECTION 3 
AIR TRAFFIC SERVICES 
RECOMMENDATION 9 
Bagotville Airspace 
"Coordination should be initiated with Department of National Defence 


(OND) to investigate the possibility of the military so Pa 
control facility at’ Bagotville providing bilingual air/ground com- 


2 . 
munication services to civil VFR aircraft operating within the airspace 
under Bagotville jurisdiction." 


Current military regulations call for the provision ae air/ground 

comminicatEcns Lore tne purpose of air tratiic control in’ the English 
language only. Indications are that some VFR radio-equipped aPeCcrant 
operate NORDO within the Bagotville Terminal Control Area due to tle 


language restriction. 
' 
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SECTION B 
AIR TRAFFIC SERVICES. 
RECOMMENDATION 10 
Automatic Terminal Information Pee ouch ee City 


"Automatic Terminal Information Service (ATIS) for the benefit of 
arriving and departing aircraft at Quebec City Airport should be 
available in both official languages." 


Note 1 - This requirement could be met by broadcasting alternating 
English and French ATIS messages on existing frequencies, or by 
broadcasting separate English and French ATIS messages on different 
frequencies. 

Note 2 -— This recommendation would find equal application in the 

event of introduction of ATIS at any other MOT controlled airport where 
bilingual air/ground communication is approved. 

A function of ATIS is to provide current operational information for 
the benefit of arriving and departing aircraft. The information 


provided is equally important to English-speaking and French-speaking 


pilots. 
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SECTION C 


TELECOMMUNICATIONS AND ,ELECTRONICS 


RECOMMENDATION 11 


IFR/Controlled VFR Communications Processing 


"The air/ground processing by Aeradio Stations of air traffic control/ 
aircraft communications (clearances, instructions, position reports, 


requests, etc.) associated with the conduct of IFR and Controlled VFR 
flight operations should be conducted in English only." 


(See Recommendation 7). 
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TELECOMMUNICATIONS AND ELECTRONICS 
RECOMMENDATION 12 


Airport/Flight Advisory Services 


"Except for the air/ground processing of IFR and Controlled VFR air traffic 
control/aircraft communications, bilingual air/ground communications should 
be authorized in the provision of Airport and Flight Advisory Services by 

all Aeradio Stations in the Province of Quebec. Whenever flight safety is 
involved, the gist of the advisory information exchanged in one language 

must be transmitted in the other language for the benefit of other aircraft." 


Note - In line with this Recommendation and Recommendation 5, the provision 
of bilingual Airport Advisory Service will need to extend to Special VFR 
PLN. 


In the application of this recommendation, particular emphasis should be 


placed on: 


Except for the exchange in English of IFR and Controlled VFR move- 

ment and control messages, language to be used is determined by the 
pilot; 

- Aeradio Station, when initiating, should use English; 

- strict adherence to English/French standard phraseologies; 

- ensuring exchange of information in the interest of flight safety. 
Opinions obtained at public meetings, through the questionnaire and by 
contact with pilots and radio operators, have revealed a strong demand fig. 
the provision of bilingual Airport and Flight Advisory Services by Aeradio 
Stations. 

In recent years and particularly since the promulgation of ATS NOTAM Lay 745 
more and more pressure has been applied by pilots to obtain services in 
both official languages from Aeradio Stations in the Province of Quebec. 
This has placed radio operators in the position of having to make a choice 
between meeting the demand of the French-speaking pilot clientele or 
adhering to directives. This is particularly evident at locations where 


Airport Advisory Service is available. 
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TELECOMMUNICATIONS AND ELECTRONICS 
RECOMMENDATION 13 
Scheduled Broadcasts 


"Scheduled broadcasts by Aeradio Stations in the Province of Quebec should 
be provided in both official languages." 
| 


Note - It is recognized that the introduction of a bilingual broadcast. 
service would further tax resources at high activity stations. Bilingual 
Transcribed Weather Broadcast Service at key locations would obviate the 
need for scheduled broadcasts. (Recommendation 15 refers) 


LDL 


SECTION C 
TELECOMMUNICATIONS AND EIECTRONICS 
RECOMMENDATION 14 


Unscheduled Broadcasts 


"Unscheduled broadcasts by Aeradio Stations in the Province of Quebec 
should be provided in both official languages." 
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SECTION C 
| TELECOMMUNICATIONS AND ELECTRONICS 
RECOMMENDATION 15 
Transcribed Weather Broadcast Service 


"Transcribed Weather Broadcast (TWB) Service provided in English language by 
Montreal Aeradio should also be made available in French language." 


Note 1 - Coordination between the Ministry of Transport and the Department 
of Environment will need to be initiated to explore means of obtaining the 
required bilingual meteorological information. 


Note 2 - This requirement could be met by providing unilingual French and 
English broadcasts on separate frequencies. Alternating English language 
messages and French language messages on the same frequency would be 
impractical due to the duration of the transmissions (up to 10 minutes 
each). 


Note 3 - This recommendation would find similar application at locations 
in the Province of Quebec where TWB may be installed at a later date. 
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SECTION D 


AIR TRAFFIC SERVICKS/TELECOMMUNICATIONS AND ELECTRONICS 

Vehicular Traffic 

"Bilingual communications should continue to be authorized in the provision 

of Ground Control Service/Vehicle Advisory Service to vehicular traffic on 

airports in the Province of Quebec where such services are provided by an 

MOT Control Tower or Aeradio Station." 

In the application of this Recommendation, particular emphasis should be 

placed on: 

- operational agreements between the control tower/aeradio station and 
the concerned agencies to ensure understanding of and adherence to 
approved phraseologies by vehicle operators. 

For a number of years, bilingual communicatiaqn services have been provided 


for the purpose of directing and monitoring vehicular traffic on airports 


in the Province of Quebec. This has resulted in safe operations. 
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SECTION D 


TI AND ELECTRONICS 


RECOMMENDATION 17 


Operational Support Data 


"Bilingual operational support data such as Class I NOTAM-and meteorological 
information should be provided to enable full implementation of Recommenda- 
tions." | 


Note — Action by agencies responsible for the provision of support data 
will need to be initiated to develop ways of meeting this requirement. 
| ' 
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SEC LION D 
AIR TRAFFIC SERVICES/TELECOMMUNICATIONS AND ELECTRONICS 
RECOMMENDATION 18 
Use of French Language in Other Circumstances 
"Whenever flight safety can be enhanced by use of French language in air/ 
ground communication and where a provider capability exists, such 
capability should be utilized." 
Note - This could occur, for example, in the provision of radar assistance 


to VFR flight, Very High Frequency (VHF) Direction Finding Service and 
assistance to aircraft in unusual situations such as stress or emergency. 


SECTION E 
GENERAL 
RECOMAENDATION 19 

ENICON = Privace Advisory Stations 
"Coordination should be initiated between the Ministry of Transport and the 
Department of Communications for the purpose of reviewing the policy govern- 
ing the operational use of UNICOM as related to language considerations." 
Problems related to language on UNICOM frequencies at uncontrolled aerodromes 
in the Province of Quebec have been mentioned on a number of occasions as 
constituting a potential hazard to air safety. 
While some stations have a bilingual capability, others may be unilingual. 
The combination of language mix, the uncontrolled environment, ‘the private 
nature of UNICOM facilities and the possible lack of traffic exchange by 


the ground station could impair the value of UNICOM as an aid to safe and 


expeditious movement of aircraft. 
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SECTION E 
’ GENERAL 
RECOMMENDATION 20 


Designation of Bilingual Services in 
Aeronautical Information Publications (AIPs) 


"Designated bilingual air/ground communication services and the locations 


from which they are Meh ries should be clearly identified in bet gaa te 
aeronautical publications." 
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SECTION E 


GENERAL 


RECOMMENDATION 21 


"Adequate French language aeronautical phraseologies/terminologies should 
be developed and disseminated, as appropriate, to users and providers of | 
bilingual air/ground comnunication services." 


Note ~ Consideration could be given to making available audio/audio-visual 
aids to flying clubs, schools, groups and other members of the flying 
public to promote understanding in air/ground communications. 
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SECTION E 


GENERAL 


eo 


RECOMMENDATION 22 


Language Proficlency 


"A level of bilingual aeronautical language proficiency appropriate to 
the provision of bilingual air/ground communication services should be 
established for controllers and radio operators." 


Note 1 - This level of proficiency would need to be maintained at all 
locations where air/ground communications are conducted in both official 


languages. 


Note 2 - As a complement to formal training, the provision of language 
laboratories is seen as an effective aid to language proficiency. 
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SECTION E 


GENERAL 


RECOMMENDATION 23 


Restricted Radiotelephone Operators Certificate (RROC) 
(issued by the Department of Communications (DOC) ) 


"Representations to the Department of Communications should be made for 
their consideration of the following: 


a) the examination for the issuance of the RROC, including demonstration 
of the exchange of safety and control messages should be given in cither 
English or French, the choice of language being left with the applicant. 


b) In the interest of flight safety the applicant should be urged. to 
familiarize himself with standard phraseology in the other official 
language. 


c) At the time o% the examination the applicant should be reminded that: 


\ the basic aviation safety principle that a pilot must not exceed 
his capabilities also refers to language. 


4i) since air/ground communication services in the French language are 

not universally available, a pilot with insufficient ability in the 
use of English terms and standard phraseologies should avoid operating 
in areés where aircraft two-way radio equipment is mandatory and 
within which services are provided in English only." 

Note - In addition, DOC and MOT should ensure that the above information is 

disseminated throughout the aviation community for the benefit of ail 

current holders of the Restricted Radiotelephone Operators Certificate. 

acl : : : : 

The procedure governing the issuance of the RROC has been subject to 

controversy. 

The objective of the examination for the RROC is to achieve understanding of 

the basic radio operating procedures, particularly as related to safety and 

distress, thereby ensuring pilot awareness of regulations and good airmanship © 

practices. The examination is really an educational exercise aimed at 


i 


attaining the stated objective. 
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SECTION E 
GENERAL 
RROC (cont'd) 

One does not fail the examination, but is rather given needed instruction/ 
guidance until a satisfactory level of understanding of the procedures is 
reached. When viewed in that perspective, the question of language becomes 
irrelevant. Lt matiters not whether the oaidat enee given in English or 
in French, since regulations and good airmanship practices have the same 
meaning and impose similar obligations in both languages. “Safety assumes 
a two-language dimension in a bilingual environment. 
Geographical limitation of the certificate issued to a unilingual French 


pilot was considered by the Task Force but deemed incompatible with the 


objectives of the examination. 


SECTION F 


SAFETY IMPLICATIONS 


TiEaeLs te opinion of the Task Force that, by meeting the 
intent of the recommendations of this report, flight safety will 
not only be maintained but will be improved. At the same time, it 
should be borne in mind that the introduction of bilingualism 
in air/ground communication services will need to take account 
of the complexity factors which may result. System capacity could be 
affected. Tnis would be of importance at all times, but especially 
during the implementation phase. User and provider elements of 
the air traffic system should be afforded both the means and the time 
necessary to adjust to new bilingual operational environments. 

Comprehension i an essential element in achieving a safe 
and orderly flow of air traffic and it attains maximum effectiveness 
when the language used for communications is the one in which the 
pilot is most fluent. Where a demand has been identified, the 
availability of services which will provide the pilot with a choice 
of language between English and French will serve to facilitate 
understanding, thus contributing to flight safety. Safety assumes 
a two-language dimension in a bilingual environment. 

A Ee era e English/French frequency concept similar to 
that applied by some European States to meet language requirements 
was considered by the Task Force but deemed unacceptable for Canadian 
application. In the Province of Quebec, the extent of the demand for 
bilingual air/ground communication services suggests that use of 
separate English/French frequencies could ee in flight safety 


being compromised rather than enhanced. 
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Safety Implications (cont'd) 

Provision of the recommended bilingual services will enhance 
safety in various ways: 

- reduce misunderstandings and delays Peer to pilot language 
limitations. 

- minimize the risk of potentially dangerous situations developing. 
Without bilingual service, a pilot with little knowledge of English 
has to translate English messages into French before understanding 
and being in a position to react correctly, then reverse the mental 
process to acknowledge in English. 

- reduce the use of "ROGER" as a last-resort pilot acknowledgement of 
a communication that is not understood, thus giving the controller/ 
radio operator a false indication of understanding. 

- encourage pilots who were previously reluctant to use their radio 
because of language limitations to communicate with ground agencies 
and take full advantage of services available. 

- enable pilots with language limitations to operate safely in areas 
where aircraft two-way radio equipment is mandatory. 

Compatibility between pilet and contreller/radio operator must 
be of the highest quality if the air traffic system is to result in the’ 
achievement of a safe, expeditious and orderly flow of air traffic. The 
pilot/controller/radio operator rel aedeusHt must be based on mutual 
confidence through Fespaet of each other's professional integrity. The 
apparent attitude of antagonism displayed by some users and some pueeiders 
of the air services during public and private meetings held in connection 
with "BILCOM" could have undesirable effects on operational performance 


on the flight deck or at a control position. 
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SECTION F 


Safety Implications (cont'd) 


Systems are not immune to human error and the air traffic 
system is no exception. Errors have been made in the air as well as 
on the ground. 

Ther pilot contribution in error prevention/detection has 
always been and should continue to be an important back-up element 
aya system. During visual meteorological conditions the pilot's 
primary aid in preventing collision is his eyesight, and a most 
important “aid itis. Pilotwmonitoring of air/ground communications 
related to the operational environment can Serve as a Walcabie aid 
in attaining flight safety; it does not necessarily result in an 
accurate "picture" af the activities taking place. With the advent 
of automation, the complexity of the airspace structure and the 
increasing sectorization of the air traffic control function, the 
pilot back-up capability will continue to be subjected to further 
limitations. 

In a controlled environment, when flying in instrument 
meteorological conditions, the ability of a pilot to have a complete 
"picture" of the traffic operating in his general vicinity is non- 
existent. As an example, an aircraft flying from Montreal to Toronto 
under the Instrument Flight Rules monitors‘an average of ten different 
frequencies to cover the Hoe euke. enroute and eal phases. Each 
frequency serves a control function which does not normally provide 
for the exchange of traffic information, unless deemed essential. 


Further, when radar identified, a flight is usually authorized to 


=h6= 
SECTION F 


Safety Implications (cont'd) 


omit position reports. From the foregoing, it can be seen that 
only the control clement of the air traffic system has a complete 
"picture", with each controller having a current "picture" of only 
the sector/function for which he is Pe pon sihi es 

In an uncontrolled environment, regardless of weather 
conditions, a pilot flying under the Instrument Flight Rules must 
provide for his own separation from other aircraft in the area. 
The need for each pilot to have the complete "picture" becomes a 
requirement which is usually met through listening to and understanding 
each other's radio transmissions during departure, enroute and 
arrival phases. The mandatory use of one language only for this 


purpose is considered essential to flight safety. 
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SECTION F 
RESOURCE IMPLICATIONS 
Generally speaking, the igiplementation of most Recommendations in this 
Report can be accommodated within the present resources. 
However, additional resources may be Narcan 
~ the issuance of bilingual Class I Notam information; 
- the provision and dissemination of required bilingual weather information; 
- language training, audio/audio-visual aids, including language 
laboratories; 
- implementation tean; 
- provision of bilingual aeronautical publications; 
~- ADIS and meteorological teletype network, depending on the ability of 
present systems to accommodate messages in both languages; 
- dual TWB equipment at Montreal and at other high activity locations 
where bilingual air/ground Hie eetomennee be provided; 
-~ dual ATIS equipment at Quebec City and at other locations where bilingual 


ATIS may be authorized. 


per re 
ato oe yaa 
ee 


4, Ly = 


Ca 


n i - it + \ 
W fi . TED TOMMAD Oe SRE Hee sere. Qk pee tgs 


2 4 
é 
| a ee 
anv, % | i ays 
74.4% ai o7 } i oS 
: 
Paty wnt t 


1 ry 
» ? - 
. Py 

cd 7 

A% ¥ 

arTrethyrodal 

4 aT 

i at nn 
+ tas F a 

F ) a. 7 


y Se tafrote j 


tf 
bing 


CLEL YEW 


epeuey) epeuey 
suodsuey, Wwodsuell age 


Buiuueld JUSWIdOJEASp 
UOEW - Ody |EUOHeUIS}U] OPFUOJOL 


wiesKks s}ioduie eaie OPUOIOL | bal 


hg Transport Transports 
+ Canada Canada 


Air Air 


ENQUIRIES 


Toronto Area Airports Project Team, 
24I Jarvis St., 

Toronto. 

Telephone 369-3587 


-ueTd ay} FO uotTAeArederzd |ayA ut 
peywstsse sjzeatid pue oT{Tqnd yRoq satouabe jo zequnu yw °*3A0dsuezy, jo AARSTUTW ey FO uoTA 


~eaz3sTuTupy uotzezIodsueiz, ITy ueTpeueD sy Aq peRZeUuTpIO-oo pue peaedazd areM squeumoop TIwv 


*(UOZTEW) FAOdATY TeuoTAeUASeAUL OAUOAOL We 


SOTITTTOeZ Hutystxe eyz JO AZuowudoTsAep AsyZANJZ uo suOTZeATWTT |aYyR SessnosTp jueUMDOP sTUL 


*ueTd uotzetTae ayA jo ubtsaep auy 
uo jusudoTsaAep TeotboTouydseq aanyng peqzedtotqzue jo yoedut ay yAseoaro; 


‘OTIPZUO UTSZSeMYyAZNOS AOJ wayxsAs 32Az0dAatw ue pue 
we3zSsks 3270dizTy eazy OjUOTOL e Jo Hutystsuos ‘uetd uotjzetae pesodoad 


24} Sqtrosep pue yAOdATe ORUOAO], MAU eB TOF SaqzTS SATReUASRTe SSNoSsTp 


*(UOZTOEW) FAOCdATY TeuOCT}eUAaUT OZUOAOL Ye SeTATTTOey HutAstxe au Jo Quow 


-doTeaep teyzanz ATOF Tetzuejod ayR YIWIT YOTYUM sqUTezASUOD 9uA uteTtdxa 


2S3i0dei asseyL *oTze,quO uXeYyZNOS AOFZ ue{Td uotzetae 


947 JO jusUIdOTSaASep sy} SqTAOSSep OF ST wWTe ssoYyM sjZUSeUNDOp Jo SeTAeS e UT ASATJ ey ST STUL 


7 ets 7 all 7 


Ja. pa) - 
' —" 7 


ai ais $< 


zetioges1 szeiT -otista0 nisdsu02 to? asl 


orlw atnamuo0b to asixzee 5 at sexkt 
) ‘ie . 


a 


+ edixses 


:- b ot 


aes 4 


~~ Thee: & 
fe 


 =qoleveb x6dtivi 102 Isitnetoq edt timil foidw etntsxtenoo eft aisiqxs 
-. ¢ (mot ism) $xOQxtA Isnoistsnistal ostnoi0T 35 esitstitost patteixs eft to 3nom 


7 eit sditceob bas t1oqiis otno10T won 6 10% estia svistsntetis eevoedb 


motey2 t10qiiA se1A osno10T 6 to paisaianos ,asiq anoltsivs besoqo3%g — 


Bae <oiwpsnO aysteowdtuoe rok mesey2 tx0q1iA as bas 

- ie = . | 

_ - 7 = es re a >axs pa 29 * - > £, 2 : ; e 
- a& BE RBing 1H Si soipolontios+ siutul bessqizisas to tosgmi edt tesve1x07 
- = erat Per -aneve 

=u : .asiq ncijsive sf3 to apiesh sd : 


= : : & ir A : r f . 


i. 
—)? 


; asitiliosiwniteixe..oct to tasmgoloveb tefstiuit ano anotststimi£ edt eseeucetb ——ae 
- ie REE as ake 


— 

a .(notisM) txrogxiA IeneitsatesaI otnox0T 36 

= ; : > Project Ti a a 

: | — t L i + . t r : - : f ; ra == aa 

_ — =gxteinimbA Notisticgqens1T xiA msibsnas) ons yd hetsntbixo-o0 bas bexsqe%g s16ew etmomusob ILA 

a sorte t ‘ = E - 

se iy ; - é ‘ —“— te 

 $esetees stsviiag dns sildug djod esionsps to usdmun A .s10gansxT to yuseinim sit To ages 7 

aa . : °3 

—_ .asiq eft to aottsisge1q sad si 

a _ =a 
- ‘ 

: ' : ees 
7 ~ - a 

eee = sal 

_ =a 


eo hi PEE. G PU nae fi 
MTR ROR Ae VR oh. 
; Ae Le te ea _ ; : | ae 


4 nf 
7 U f 
i =~ } 
‘ 
sy 
oe 
I 
J 
' 
1 ! 
ee 
¢@ 
i= t 
a 
‘ ae 
“Ws 
‘ a ae 
* rye 


rT ueTd JUsUdOTeAeq WTreAUL 


OT (queudoTeAeq e2eWTITN) Z eseyd ‘UPTd ASISePW LIOGT 
OT (086T 937) T eseud ‘UeTd AERISeW LI6T 
v 996T 3#a20datTwW uoITeW 
v 8E€61T ZaoOdatyw uojzTeW 


Sa3eTd JO 3STT 


9T suotsn[oOuoD pue  yuseuwdojTeaeq aeAanjng eTqtssog a 
eT ZusuUdOTSsAeq wtrsjuUL “= 
6 UeTd ASISeEW LIG6T “iC. 
> uoTZONporAAuL rt 


$]U/0]U09 


nolsoubousnal 


/ 


asid szesaemM T3eL 
jnomqoleved mixetnt 


enoteufonoD bas tnemqolsved siwtut sldieaod 


SEI tx0ogxiA notisM 


os = b gaefL txoqgxuiA mosish ; 
<a lal . 
ae = ME (Os8el ot) I sesHhd .aelid zteteamM Teel 
- _ : : _ : 
z of . ‘(taemgolfaved stsmisivU) § eesd? ,asid zetesM Tael 
: bf - | asif tnemqoleved mizstri 
— ‘ 


if 


Malton Airport 1966 


“L96T ‘UPTd 
TSASPW UCITEW SY UT pEezTNser STYL “SeTRTTTOeJF YAoOdATe Jo uotsuedxse ay AOJ uetd Ten} 
-dasu0s e perzedeid pue uotbaey ojquorO, ayz FO OTJFeIR Ate Jo yRMOAH ohuez Buot aeyz go Apnys 


peTtejzep e spew “996 UT ‘3A0dsuPZ]L, JO jZUSeUNAedaq Terepay ayR ‘YyAMOAB Ased Stuy JO QuStT uy 


“OTFFeAZ ATe HbutTseszoutT ey} YIM eTqtTzeduioouT eq 03 paAoAd aeaey YyoTYUM seaze [TeTzUueptTse1r 
ebzeT Bbutpntout uotzeztueqin satsuejut suobirepun sey 32AOdAtTe ay 03 WQueoeLCpe pueT ‘potizad 
aqeak-o¢ ay butind °g96T UT sete 000’P ZnOGe 09 SeADe OOF’T TeTIIUT S3T wWOTy papuedxea pey 
qaodity uozTeW ‘YZMOAH styz azepowmmloooe Oo, ‘*srequmu HbutTseerouT ut uotjesredo OjUT AZUbnoOIq 
pue peonporzzUT eteM AZyerAOATe Asbuessed yel potazed sty butaznq ‘*juaeozred puesnoyj TereAas 

JO eseatouT ue butjueseidez ‘Aep zed 00Z ASAO 02 paeseazTOUT peY sjUSWaAOWU ZJeTDATe Jo 


Zequmu ey} pue sxzebuessed Z/{T patzreo uojATeW JO 3no Hut ZeAredo RjeADATe YsahAelT 3sy3 996T A 


"Teainz ATZueutTwoOperd sem ZAtodate say} butpunozans eaaze sy pue Aep azaed sjuseweaow 
FFeAOATS peTNpseyos us uUeyR AsMAaF 9IOM STSYL *SsAshHhuessed gyT ATuo aeyepoumiodsoe pTNod AT 


HuToOTATes ZzeATDATe Aaebuessed ysebzeT ayy ‘BEET uT peuedo sem Az0daty UOFTeEW S,O3FUOAO], UsUM 


UOHONPOU! - | 
S 


q deopzsl eta \geel mi beneqo | asw ss0qzih no: 
ae sawet. si19w szeriT © -zepaeseeg bi yino od sbom um 


ews iddentmobexd, asw s1ogzis sit ‘pribauorwe seis ont bane yab abgo a: 


rode eit brs exsp paitsisgo Stansted seapst odd aaer ve 
amine - 9% Besexai GS pHi 


“bas “beouhostni s1Sw piasersia yepaseesq jof bo 


- 


bisevedt texoves, 


oOlts1sgo oFnt ape 


roquia modi nM ceniete eins 


ee ont ‘paisa 


chur reread a 


“ce pnibuton: mottsesinsdiv 


sved oictw 2691s isit 


’ 


 £$Hefisssb s sbsm 


mois. bebasgqxe bert 


+ ,dsworp tesq etd to dott ‘at a0 


-qosno0s 6 beisgs 


a 


s9tesM mostisM si3 


pniol eft to See 


t/ 


-puokeq pue S,086T ey} OF aRenbape satATTIToe;Z 

sseooe punoib dojteasp oj AT soo ATewerZXe Bq PTNOM AT ‘uUOTIONAASUOD KEM 

-ybty JeyzAnz pue ztTsuezz FO uoTZONporjuT ayy Aq peptaorzd aq ptnoo AzTOedeod 
Teuotjtppe pue sAtsuezxes AeA st uoqzTeW Hbutazes yAomZeu AemySty aeyA ybnouratw : 


‘estou FyeAOATe OF SeaeAe TeTR 
-ueptseaz Ajytsuep yhty jueocefpe sayz Jo ezow esodxs ptnom sAemuna mau pue puUeT 


Tetazzsnput eutaid Adnooo ptnom Axzepunog 3A0date hHhutyAstxe sy puokeq uotsuedxy ? 


*ST@eAeT estou ubty oF 
seore [TeTIUSepTser [Tetjuejzod pue Hbutystxe sbhbzet 3oelqns ptnom oTFFeAR ATe UT 
eseetouTt 3y7 4 (SqzUSWeAOW FJeADATe AeMay Sq PTNOM o9AdsYyW 2eYQ SUPE YOTYM) 


FFeADATe AebzeyT pue ssutTbue azsqetnb JO uoTRZONporAAuT syW HuTpueAsyATMION ; 
: TTeotstoeds 
‘estou 3seAOATe ‘AeTNOTAZIAed ut ‘pue suotjzerAsdo AZYHhTTF Jo sRZOaeTJe oy OF pueT pue 
etdosed eizow esodxe 03 pue ‘320daTe ay OF SSadDDe AOF SSTAITTOPF YTsuez} ppe OF pue soueT 
peoz jo AJequinu 9yz eseezoUT OR ‘sbuTpTtnq Teutwze7 pue sAemunA sAOW SyZepoWMIODDe OF pUPT 
queocelCpe jo ebheaeizoe Queotjtubts butatnboe Aq Azxepunoq 43A0dAte ayA puedxse 03 :Aressadou 


eq pTnom 3t ‘puoddsq pue 986 OF OTFFEAW ATS YSeodaeAOF dy SyepoUMIODDSe 03 WeUW peMOUS AI 


*TOAeCIZ ATe AOF sotAtunqyzoddo Hbutmoxrzh Aatsay 
jo aebejqueape eyxeQ 03 uTbeq oTTQnd 9ayR FO sAoWw se saeTIYhHtTse pue setTjuaaAes oyW Hutanp ATptde2 


eseezTouT prTnom ‘sjybt.j soueqstp Huo, ATAeptnotzAzAed ‘oOTZFeAR ATe ey peReAQZSuOWSep uPTd sUL 


ea - 
<2 ae 


ye aonsdetb re yiasiuo lisa ‘athiens ats. jad 


ot en od to stom, (es aot ttdpis bas eolsnoves aa “pad 


a ie 2 


oa ) Isvatt ate x02 coi tinud 10990. prtiwo3 


= , baoved bys @80f oF citisit xis oS10i ads odnucmeasGeie ot sods | 


Peat. i¢ gpsems $nsoitinpie pohiuivpos vd yasbavod taoqiis siz basqxs og “tylameense 
=: ; ) -— aE 
b50z To ko ape ‘ons eesets act mibliud Lsaimts > Byswi Siom sd ebommooos od | 


ue 


eiqoeg ox0m es0qxs 5 93 ares Ma1xis sit ot 22559: yt asisifisst tiens 


_saion Bis encitsisdo tdpili to es5s2 eit oF ead: bne 


- 3 pas _ : : 

ho = 7 = ‘ 4 7 ~ on, if >= - ? — ~ - * s 4 | ~ p = 5 

= Setsseubat eatac yavoso Glaow yisbared troatie pniteixs adit baoysc nolensqxa 4 

- me Rat ate § a Rc ee ca Re Ee ee eine, SE oF a —— 
= ae Bec ~1sbi 23%. yIsenss BOLLS trs SDS Shs sz S320M% SBOGxKS ¢g uf OY esySawriilt Won bra Bast Pi _ 
= - 

_— = - => ine * r —- 
— .s2ton t26191i5 OF B59IH isis : 


— _ fenoisibbs bos svienstxs yrev 2i notisM pniviee AzoOwsen yswipid sms fpuott ia ear = ae 
—~— - : = c 
Za pid issdjiut bas tiensxt to nolsouboxrtni sdj+ yd bebivozq sd Bivos y3fosgs> 
2299265 Bavoxzp golevsi + viseos ylemeitxs sd bluow Ji ,.fotzoursenoo Yew = 
= ~ 
Bnoyed Bars 2'08@fi oft x0? Sstsupods sbijilios? ~ - es 


°S,0Z6T 243 pucksq peqinystp 


ATbutseazrsut aq pTnoM uojzTeW puno ze etdosd Auew jo saatt ATtep eu ‘YyzMOITH SsTyA YeSFJO Aou 
TTT (SuoTZeOTUNUMIOD pue Zrodsuez3 Jo sueaw AayAO Jo aouUebsEUD oy pue ‘AZyeAOATe Aahzaet 
pue soutTbue AezZetnb butpnpout) saoueape TeotboTouyse3 esnedeq pue ‘uOTRZeTAe UT YRzMOIS 


ptdez penutjuos fo AATTTqeyTASUT ey} esAOFJeAEYA pue S}TJouseq OTwWOUODDS pue TeTOOS |ay3 UaeATD 


“SeTjUsASS 3y} HbuTAinp estou Jo peeads ay ATWTT TIT ssutbuse AeRZetnb syuyA 
pue sqzyu5TTZ ut yRMOIH Jo aQeA paodnpadr auy *szyubTTJ AeqZetnb estworzd souewz0ss0Eed sutTbua ut 
Sjuswesoidut TeotboTouyoa; *szyStTz jo zequmu 24} UT YRMOIH JO |a3er 9YyQ Hutonpea Aqarzayy 

‘szebusssed ezou AzzeD yora pTnom yzerDITe PeTpOq-eptM AebzeT asuL °*S,OL6T eu 4butanp 
ATWUeROTFTUBTS sseaTouT You pTNoOM estou Aq paRoezse eorze SUL “SeWwT WeUR We peuUeTd butTegq 
ZO Bbut}sTxe SeM YOTYUM YAOMZEU peor ssadoe ayW Aq peazes ATaezenbepe eq ptnom orzjerz} sty 

zeyz pue ‘Axzepunoq yazodate HutAstxs oy} uTUATM S,OL6T 34} JO OTFJLAQ JU SRzepOUTIODSORL OF 


pepuedxs eq ATTpeer pl[nood uoqTeW 3e SeTITTTOeF Su ZeU peUSTTqeise uetTd oy ‘SssaTeu.AsAeN 


“seeze TetjuSptssz butpuedxe pue Hut}Zstxe 03 uoTAdnAsTp ateos abaet yons Aq peyoagzse 


eq prnom oym atdoed jo spuesnoy3 Aq pebuetteyo ATpnolT sem ued stuj ‘Aueweounouue S}3T uodn 


a: = 


; : co ; ; aa : —— © = [‘s 7 = 2 : 
ofiw sig seuons yd | baaiebias vibuot esw as: ete is tb 


q — 


oT ‘Te inowter pts bas mene: ot moisqurelb eisoe epset dove y 


"aeaas 


— 
qxe od vibes ‘pLluo> nod lem $s esistifios? sz ters hedaiidsjas asiq ois eed 


2% art 


— 


a vr ~ 


sit to oities ons 94 sbommo: 


gideixe vow doidw fzxowjen Heer #2999 os5 oft yd Bevise ‘ penees od bivow oitisz: 
24 =e 


_ 


"att oe ed * a = 
=” SSouagslitgin easorsai jon Siuow szion yd betoelis seis oT omit Sort 35 bonasta t 


——- 
~~ 


=a ie =, = ; ied 7 =. ; ; . : 
_ $s etdpiit ai dswo1rp to ets: | ‘bes sdiT estdps Ssisiup seimo1g slonsmto 


| \etepaeeesq 7 10m YTESo fidss Siluow sisz 31s beibod-sbiw zaps! siT +2 “evel Per) pals 


- 


-ethipt to todm ait oi orp to etex oft patoubex vdoxss 


7, . nee . 
snemsvorgmi Ispipolondoat 


29 ieee xerekup @ 


; “Bas eontpns sip of t) eecasvbs [soipoilonmos? sevessd Sas _.noigsivs r swore 
| iftw tenoisesinummos bas ttogensiz3 1 som tetito to Sonep2zeme oft Ors \Ptsrorks xepssi 
yviontessiont ed Biuow actisM Bruors siqosq yrsm to aeviit yitesb ods ,Atwo1p eids teeiio ton 


,e'OTCL sd? Broysd bedzojeih 


if 


ae 


*3z0date zoCew mou 3y3 32e peyepouMIODDRe 

eq TTT YOTYM OTFJeAQ S,uotTher ayR Fo Yazed AeRZeaerb ay OF SATZeTEA YSapou sq 03 pe jdadxe 

ST wezboid juewdoTeAep wtzsequt ayy puokeq uoRTeW FO YyAMOAH TeTQuajod ay sUOTIeRTUTT 

eseuy uTYyUZIM “estou Aq pezoezye ATesTaeApe seaze oy UT eSea OUT Ue [TTeIUSe YOU TTTM pue 
‘sotiepunog butystxe ay} UTYRIM peuTe{UOS sq [T[TM RUSeUdOTeAep TeuOoTATppe Yyons yey. UOTRTpUOD 
uo ‘AboTouyose3 ut sebueyo pejedtotqzue Aq peseaezDuT AeyAZAnsZ oq Aew ARZtoededs s,uoq{TeW 2zeyW 
eTqtssod st 31] ‘*‘uotbez sy ut szsbuessed ay jo Auew AOF ZAOdATe YZueTUeAUOD ke 93q T[TIS TTT 


3#T zOZ ‘OTOA QueoTZTubts e AeTd Of SnuTWRUODS TTT uoRZTeW poeuUedO st 32AOdATe puodsaes syW sduUO 


*(3az0date zoCew puodsas ay jo 3a3ep Hbutuaedo stqtssod 3set[ze=e |9yy) 6L-8LET OF OTFFEIAQW SQ 
SAISS OF UOFTeEW FO UOTSUedxSe WTAejZUT Ue YYTM pssed0rzd Of paptoep useq peYy AT ‘a3ep HutTuado o 4 
uoTRItTSstnboe ayts wozy szesh xts JO spazemdn sayeq Raodate azoCew mau e dsdOUTS puUe pUeT TeUOCTRITp 


-pe Hutatnboe 4noyuAIM S,OL6T 2eUuy FO OTFJLAW 9yR szZepowmoode Of pepuedxse oq ued UOATeW BOUTS 


*eare oRUOIOL 
eu AOZ YAOdate zoCew puooses e AOF SaQTS sATRZeUASQTe Apnqs OF pue OTAPRZUO UASeYANOS AOZJ 
wa3sAs uoTRZeETAe sATSUeYyserduOD e doTeAaep OF 2:aAATWWOD TeTOUTAOAd-TerAepsaz yZuTolC e ysT{Tqeqyssa 


03 pue UoORTeW JO UOTSUedxXe [TNF sy} YFTM pesdoid OF WOU peapTOep SeM AT BOST UT ‘eTOFOASUL 


= 


Siac neous ok: ton _bebios ; we w 


[oe 5 x0t eotie ovidenxesis ybute ot Bas of 


* 


—— = 


oon edie moxt 2IBSY xi® to 2buewqy acts? eres stofam wen s eonie Bas Sasi ae 
ins he mcs 
ah soslan io parses. mitstait ms djiw besexcxq of hebiosb ased Bed 2f .stab prinsqe oF 


2 


esqo sidteecgq testixis : [ of oitisst sdt- 


= —_ = - 
ede: 
sunzistaoo Iliw nosis bene OG ILE ; = 


= 


ineinewies «au ite tiie 7 = ; 


FY 


aa sVoolondsss ni espisio beisqioitns yd beessioni teds1u2 ed.yamoysiosges @ ‘nosi sm eaeeaaie 
oo on 
eetiseaved palteixe sit aidjiw benistnoo sd iliw Jtnsmgolsveb tanoigibbe fovea teds waste <. 


== ; to 
- : > 


_ - gesdia amidst iw s2ion yd bejootia yleezsvba esets eas -o2 Seeetont as fistas ton iLliw bas 


oo ef msp1posq sasmgoloveb miszstni sis Baoysd motiseM to. tswourp [sitnetoq eft enoitstinil - eee" 
= ao a = > 


G 


= ed Litw doidw sittexd a‘ motpe: siz to t16q uSsts91p edt ot ovissisx teshom od o3 hetoegxe - 


.jtoqiis xoftsm wen eft 3s Sesebommooas 


a ~ 


*suotzerzedo 3YyHbTTJ woryJ W[NseAX pTNomM yoTymM esn uo 
S}UTeAZSUOD pUe pUrT dy} AOF sasn peuuetd pue HhutAstxe useMzZeq AZOTTFuOS 
Tetquseqod qunoooe ojUT HuTyeq ‘3ZAOdATe |sYyA HbutTpunozins satytunumoo 

39yu3 02 ZOedsaAT YRZTM peTJstzes vq pTtnoo AATTtqtRZedwos ssn puetT 3eUz °“E 


pue faaingny 9y3 AOF suetd Tetoutaoid pue sAemyhty HbutjIstxs yunoooe OAuT 


5butyeq ‘peptaoad eq ptnoos we jsdAs uotzeZAodsuezyZ punorzb ajZenboepe ue zeyR °Z 


fsasodind zeyzZO AOFJ saesn Tetjueyzod pue poeuuetd 
RZunosoe ojUT BbuTyeq ‘uOTSUedxs AOF SeTQqeTTeAe SPM PULT TeuUOCTRITppe 7eyW “T 
2SUOTATpuodeAd AZuUeQAOdUIT BseAzYy. UO peTTeA uoTSuedxs sty 
U3TM Hutpsssoad go ARTTTqetA euL °*986T PpucAeq OF Spasu uoTZeRAOdSUeIAZ ATe Ss,uOTHer 3yA 
Zoow 02 pepuedxe oq uoRTeW pTNoo ‘sTeutTwz9s3 pue sAemuNnzI sAOW JO uOoOT_ONAASUOD 3YyW WZTwWIAEd 


03 ‘petdnoso Atjuesead eaze ayy HbuttTqnop ysoute Aq ATuo yey paexyeotput uetd LI6T PUL 


*zeak 7Zeu2 JO Aaquisdeq uT epeueDd JO ZUuSWUASAOH sy 
Aq pezoesCexz pue g96T FO ASwUMS ZY UT peoUNOUUe seM UPTd syL *ApNnySs STYy FO audSzno ey 
SCM UPTd AJeISePW L96T SUL “UORTeW butpuedxe go ART{Ttqtssod sy} szeHhtTysseAuT OF pue UOT eTAe 


uT U2zMOITH JO 3ZUSRzxe OYyR Ssesse 03 Apnqs e peuoTtTsstTumiods yZAzOdsueryZ JO AszSTUTW a4 996T UI 


ued seYSeW JOG] - Z 
6 


10 te 5 Benoiasiemon. pane 5 to 


= 


eae 


fod? oa 103 Lem pabbnegxe x0 y3ilidieezog ont stspiseosval ot t 


7 ados tox | bas ‘gaer to ‘xommue eis at peoauonns 26w ond: oat -ybute aids to “omags 
x 


) <s _ of ybeiquooo yisases 7g Be16 od 


| teem of. bebnegxe od fosisM bivoo ,sisateane? Basa eyswnvx s10M io. solsouxtenos ods en 


: oo pntbessoxg 29 yti Siv efT .a60L Baoyed oF aboen notte xoqens2 xis s'aekees ond 


Lae ral 
r 
se 
( 
a 
O 
bh 
ty 
- 
+" 
vt 
* 
G 
© 
Lf 
hd 
abe 
2 
ih 
td 
o 
ne) 
3 
(D 
i> 
pi 


ij no Betis noi emagqxe aida : 


#atiooces osni poidst .nAotensaxs tot sfdslisvs sew basi pepe: $5 


etsupebs as ts 


- be 
a bas <setutut edt 10% ensig {[sionivo tg 5na. eyswipid pniseixs tnvooss oti 
iz 
—— ss . eit oF gosges: diiw beiteistse sd bives ysiiiidissqmos sau basi tsds 
ae a a Istinasog jnyoons otni paitss ,txoqzuis eft paiSmvorrme esisinummoo 
a sidisxsenos bas basil ik 9 mpop boansigq bis paizaixs. neewied soLitaos 


enoitsieac sopilt mort tivesox Bilyow doidw sey a0 


1967 Master Pian: Phase 2 (ultimate development ) 


1967 Master Plan: Phase 1 (to 1980 ) 


d with this plan. 


ment of Canada decided not to procee 


In December 1968, the Govern 


op 


ad 


bisy- 


MAiiy spt 


ocseq 


uoy fo BAO 


aq 


Fp) 
% 


jv Pecowpe: isse’ ive OGasiewmeusy Oo, CENTGY Gee: 


f 


ms, 


an 
q 


7 


ms ot oy vs wT N 
a. Lay ix 7 4 
: ui | 7 va 
aie oe ey 


*eore O6bzed pletsut pepuedxy - 
OZE-OPT pue OEZ-DGO sAeMuNA MAN - 
SeTRTTToey Teutwizsey Asbuessed popuedxy - 


>bUTMOTTOJF ayy papntTouT (juaudoteaap O}FeUTZIN) eseyd puodss suL 


sXemuni (TOLS) butpuet pue jJyo-ayez ZAoYS eTqtssod omy - 
Borie uOTIeETAe TeZauabh pepuedxyg = 

eore O62eD pTaetTjsut mou e Jo 31eg - 

IZ€-upt Aemunzr Mon - 

pue ‘wEez-1Sso0 Aemunz poeusyzbueT - 

TeuTtwzsy [TeuotTItppe ue jo yazed pue Zz [Teutwizsz, AsHuaesseg = 


>buTMOTTOF |syW FO uoTZeTduos paepntout (086T OF dn) sseyd 3SATJF SUL 


*soseyd peoiq OM} UT UOTIONAZSUOD AOJ pouuPTd aeraeM SaTATTToOe;Z Teuotytppe pesodoird sus 


*eare uoTReTAe TeAsuEey - 
eore soUPUdajUTeU AZJeAOATW fs 

eaze ob1zeD - 

uez-1S0 Aemunr t9zATOYS |yR pue ‘YZE-IpT pue Tez-uso sAemunaz azoCeu omy, - 
[T [Teutwzsy, AehHuesseg ae 


>SOTQT[ToOeyJ Hbutystxe HutMoT{[ToJ ey} jo esn apew ued AuseudoTeasep ehuexr Huot 


peysebbns ey ‘au eq p—TNoOd uotTsuedxe AOZ suoTytTpuoserzd asaezyA ey 2eYR UOTAdUMSSe dy UO 


ns Ns ie banee wk at 
i i , ‘ 4 Li : 


a 


ie aaa | 
( ks wal 7 p 
4 
as a 
" ie 
a es) - 
J oO 
o ‘ 
ie x 
a ( i 
ie ay sees 
ie a 
h " 
a. a 
g - 
>a 1 ' ve 
a aa ola 
P e § e 
“3 pagan a > & 
> a r ee 
hs br a: Se ® o Oo 
a See it > 2° 
P 5 dom . & o ce o 
O Lo D 4) 4 th, © ‘ 
= i +. Mw Ss « Sek 
ao fn > i 's) ry >) - ¥ 
oe ey: o 99 fa 
ye iw i. ‘ey id be ber 7 - 
Ge . 8 3} fe fu 4 
” 4! uh : 
om r wa — Ww 
ni ~" o @) o « So a. 
+ pase ahd ip Das ety ; 4 . | 
a res leds = ") i ay, 
hs ‘ » © 5 om Oo 
Q b rs a ow o | 
Le | tom ea all 4 ry eel +4 
ree ww 4) a vw) bove - 
'eL fh) mp oO O tn gy 
_ 2 OD hl i Q Ne) pas os. 
Le mn Oo & mk 8 Pl 0 ov 
oa 4 he 7) ra “ 
iD w & © “ x o 4 ® a 
3 aw ne ’ e% . & 
Rs © Se. re oe i) m f+ = 2. 
0 | (‘Gai m FF O 1) m 
Ne o & o nm & 5 ire ys “ o 8 
w St, ob i % be. . lo ? 85 
< » Dw eS fot bev: bos wm 7 oe 
i On a oe wow ik 4 x - oe | 
" < w cy an, . mh 
oe, ee ee hs © U 2 laa ber | at 
49) M4 i ee ae] rt u be we nh a") i ’ Ds o *S 
ty O me 2 OM RB B re ao a rs ad be 7 
ih Ss fb hw &£ © te eo Oo wo ii wh An] 
= Oo wf a a 2 ig ed 5 
A @ £ cH © a 4 2 , aa 
uu OR me & & a TR ob o Ff 
ine m © & + Q he. th 4H 8 
a o, r “4 “Ai ze Me <« 38 8 5 
- bre nm & “uw 606 tb a) @ wv A. y 
eo o & B a. = br hae m4 o 8 G 
i) o oO ¥ oy bh rr 3 roll 
iy ou C&C & eS ; tf uy hw z ma tp 
2 at i ') au 4) « eG 0  -¢€ 
oo & Q » oh oe UV ws. wo 
22a GRR @ GER e 
Sho em S564 2. 
\ rf my T wp * 


ae ig aa 


_ q 


ipe escovug bysee 
- 
ee ; 
a > 


ee ae 
ee ees —r 
: ts : 
Ly a — a 
= 2 
— - 
ries = 


mes 


Se el 
i er 
3 — 


“uOZTeW 22 ZaAOdAtTe sy} JO uoTtTsuedxse oeTeos [[TnJ 3yuR AsuTebe poeptoep AT 

‘ATquenbesuoD = *petzstzes aq Zou prnoo AAT{TtTqQtTzedwWod osn pueT JO uoTATpuoserd sy 3eYR pepnNtoO 
-uo0d. eTOsJezeyR epeuedy JO ZuSWwUTSAOH 3YyQ ‘SeTAZTUNUMIOD AUSdef[pe ayR Jo uoTSuedxe Hbutobuo jo 
3TNserT e se ASsYZANF eseasADuT pTNOM ASequmu seHhzeT sty 3eyR ueATH pue ‘uetd L96T BUA JO AueUW 


-doTeAaep ey3 Aq peqinzstp eq p[nomM eerie sy ut butptsez Apeeate suosized Q00’O0L 7eUQ UaATD 


*setTztunumoos jueoeCpe ayj peydnastp Aey_ZAnzZ eaeYy PTNOM SaeTATTToOe; 
sseooe pue 3zOdite |eyy AOJZ pue{t [euotzytppe jo uotyAtTstnboe ayy ‘wetqorzd ssadoe punozb sayy 
OF UOTANTOS TeOTUYydSZ AAOZORFJSTAeS e SATOAD OF SeTQTssod orem Wt Hutumsse ‘ostTw ‘estou 


zZeADATe Zeal OF UORZTeEW PUNOAe seaze [eTRUSepTSeA Mou ebrzeT peqoelCqns asaey pTNoOM ‘yeeID 


eyOOTqoI, FO ysese-yRnos ssoyuR ATAepTNnotqQzed ‘skemunaA mou pesodoid aeyA Jo uot_oOnAASUOD sUL 


4 6 


= ee 


eS ; a) . - : rants as 
> 


: a : Pee = —o 
oer 2 rs an9-ri4uoe nods etzslusisisa ,SYSWOUT wen Bseoqo1g: s a no 
-elalan set ot sotisM bavois essxs f6i tnebies1 wen opzsl cata a av Sc 


~— » a. —_ 
— z 


_aoksvior Esoiarioes wros>steisise 5s sviove of efdiaaeg 9198W- ab pirisivens: 108: ‘Z 


p bas Saoqiis sft xo? Sasi [enoistibbs 30 nottiaiupos ods  meldorg s25398° 
F 


_asitinaummo> tnesostbhs sft betqutetb zerstxw2 even Bivow sersil 


_ 
- al 


(io 7 Sr eae : ——. | — : . 
228883 6 26 tScdsivi sesso ron! Hbivow szsdmun spits iris it nevip Ooms ,aaig Pada ods Xo 3 
; , ~ 


“05 exz0tsizsds sbans2 to Jremrzsvoeo 3: ,nelsinumnos tasoef bs. sit to notadsaxs patopa 


.¥Visneupesno> .beiteiise sd ton bivo> ytiliditeqmos sev Sasi to noittinons3q oe 3 


: -MotisM 24 tioqgsie oft to moiensgxe ofsve [fut ons Senisps ‘bebiod 


~ 
~ 


peouswmos ¢€ TeuTWAey, se uMouy ARZTTTOeF AaQaeyo Azerzodusez Ww *pejuewetTdut uaeq sey AWtToOedeo 


Teutwzs} [TeuOTITppe eptAorad oj werboad e ‘Zz [euTwray, JO uoTZONAAZSUOD |YuR YATA TeTTeazed ul 


*SeTITTTOeyJ soueUSjUTeU WZFeTOATe pue 
uoTzetTAe [Tereueb ‘obired ‘azAabuessed butjstxe pue ToOrAZUOD OTJFeIAQ ATe 


‘Ayroedeos Hbutyzed ‘ssadoe peor 03 StTseq snonuT AuUOd e uo sjuUeWweAOrAduT 


*peqetduos useq aAey yoTYyM JO YyI0qG 


‘weqysks AeMTxe} Sy OF SUOTITppe pue YEzZ-1¢0 AeMunA Jo uoTSusyxe dsUL 


“€L6T UT II ebeys pue ZL6T eune ut uaedo of petnpeyds st I ebeyg -°uoty 


-ona3zsuods Azepun ATjZueAAND st yoOTtymM ‘sabejys vary ut ‘Z [Teutwxzey, Ashbuesseg 


:SjueUEeTeS HutMOTTOF 3sy} JO systsuod ‘payjetTdwoos AtTetqzzed st yotym ‘AuseudoTseAep wtrAsequT syuyL 


°S,OL6T 243 FO pua syQ Of AQTOeded ajZenbepe YyATM UOATeW epTtaolad 
03 pedoTedAsep sem uetd jusudojToeaaep wtzequt styL *3zA0date zoCew puodses sy Fo Hutuedo sy 
Ttzun OTFJeAR Ate Hhutmorzb Atptdez s,uotbezr sy seTpuey OF popssu eAeM SSATRATTTOeJ TeuoTWITppe 


2eYW peztTubosar sem At ‘uOATeW JO uOTSUedXS dy} YTIWTT 03 UOTSTSSp 3ayQ YyyTA ATSNosueQTNUTS 


YUSLUGOFEASP WLS}! . € 
el 


az? 


= - : - : ~ : - 
aor 7 = - p as = 

a = coll = 

—— ae 7 - — 


bes i: <i we eh ction to adtaieae: e3 Simit ot octalneb-ot3..1 a 


_ a 
sites aie, priwoze yibiass a’noips: sds sibassd ot bebsen e1sW woitilios? 1 


Leveb -e6w asiq tnomgoleveb mizstni eiaT - txogzis zotsm brooss odd po. aatae 


ee 7 -2'0TeL ods Ro bas ons of ysiosgso steupebs dijiw 03 LM obiv 


: ee 
é : i 


© paiwolior : ons 30 ateianoso ,betelqmoo yilsisisgq eit doirndw ,jnemgoleveb mizosak oft 


—— -ou%38n09 ‘xe ban Stians<io ai doidw espste eowlt at .S IsaierseT tspn9eest “© — 
7 == : . : a . - a 
- .EV@E ai Il spst2 bas Stel envt ai nego of heluberoe ei I epsse nol? = 
a 7 7 - : ee A J = 
ere : ; ; eS ae 7 a= 2 
ED gee: 7 ,metaye yswixss siz of anoitibbe bas AES-ic0 yswaus to aoiesssxe edt % <a 
a : 7 a ss « = - - 
. | .bstsiqnoo ased sved doidw 30 d3od- — <t 
5 oe _\yoiosqeo paitusq ,22090s bsoxr o8 etesd avountisno> s ico etnemovozgnt . 
aa ; moltsive [sisase ,opis> .xrepmeessq pniteaixs bas fo1utno> sitisis 1is = 
<7 ; .esitilios? soasastnism Sisro1is bas a 
ri px ¥ ; 4 f a 
=e | a 
aes - te ‘ — ~ + ' - . = 
Z ‘Eeniorss? Leanottibbsa sbivoiq o¢ mstporq s ,S IsnimisT to nolitourztanol eft dtiw (siisisq al. = 
beorisomos € IsaisrieT es awond viiliosi usdisdo yxrs10qmes A .beinemsiqmi nesd asd ytiosqs> — = 
_ 


Oy hieseus pe1et nwhpewevjeg 


apie BiSu 


a 


¢\ 


-_.. 
ee 
yy £ ay 
ae t na 
\ % a ' 

i { . ar 
i 
Pie 
i 4 
ty ™ a 
{ ‘at " 
4 %, 
| 
i “a 
( 
\ “7 
b \ 
q Ny 
%y 
4) 
* i ; 
t it 
hw j 
ry f i. 
ey 
ae 
f Wis ny 
t Nie ™%, 
i hy » 
Mss ‘, 
iy) ». 
F : 
if 
a 
& 


Eee ss 
4 


Se ee 
- 
# 


Bis AERO 
a 


* 


ARE, abe e: Sige 


imine LORE AFR LAL EET PT PONY avy 


“UOTTTTW 88S ST 

(896T wWorz) QueudoTeasp yzodate wtza3Zut styz Jo yso00 pezeuUtzss syL °*sztuzed jueudotaaaep 
TeotboTouysa} Jt uotsuedxe seyzZAnzZ paexTWTT Aoz AATTTQTXeTJF suTequteu At ‘AsAcazOW 
*PeUusTTqe3se Mou STOT}UOD aSn pueT JO YAOMOUWeTZ OYA UTUATM “S,OL6T 232e8T oyQ OF dn 


Sposu }iOdite sTqeessai0jz AOJ septaozad zeyR auo st ‘ezoyerzsyy ‘uetd uotsuedxse wtzequt ayy 


*spotized otyzezy Aaeoy Hutanp woeuy esarzes YOTYM SOeTITTToeZ Hbutyzed syW pue speor ssaooe ayy 
‘sTeutute} oy butsn szsystM{TTam pue Szebuessed jo zequmu auy Butonpez snyy ‘QzeAOATe ay 
03 AT}9eaTp snq Aq payzazodsuez, eae szobuessed eSseuL °*3z0daite sy A 072 AuedeCpe sTajoy Ae 


stebuessed zaz2eyo punog3zno jo butssaso01d SepnTouTt ostTe wexzboid juseusaordut Aytoedeo suzy 


*owtT} suo Aue Ze ZzZeAOATe TeRAeYO YuaTeATNbs AO g-ogd 
eei1y3 butssss01d fo atqedeo st Teutwzeqy stTuL “OTFFeAR yeod JO spotzed oy ut [T TeutTwrsy 


uo eansseiad butaAstT{Tear UT ZuezxXe sUIOS 02 papsed.ons pue TL6T JO zeuumsS ey UT UOTIeredoO 


en ers ene 


St 


a 


a = a 


: a a = mw wa i 


San 03 bebsesoue bas [tet to rommue edt at 


a 
Le at 


ey vailor at Soetee 
sexd3 pat janooorg to siidaqao ef lectmisd ald? .oi2%ex13 Xneq to eboixeq sit a 


i: an te. . a 
ae 


= “avepnszesq areas bavodivo to prieesso1xq esbylfoni oels mszpoi%q tnomevozgmt ytiosqes oe Pics 


7 
7 7 

q 
- 


Sg ek, 
i Bel 
2 & 7 


coe 


— ot yisosrtb evd yd betxogqensis sis Bispheeesq e2enT .txuogris sdt oF taeos(hs 2iesod . 


- yalsatmzes edt pnieu exoriaiwiiow bas a2topneeesgq to s9dmua orld onioube: ext Siszoxks eds 


snitxsg sit Ses ebsot 280 


~ 


- ‘gbeen Sz0qgiis eldsssce10t sot asbivouig jsdit smc 2i ,srotezed? ,meiqg aorens@ie mits 


betelidstes won eloxsaos seu Basi to Axowemsxt Sit niddiw 2 0Tel assl eis oF 


isotpoloadost ti soltemsgxe tetitxu? botimil sot ysilidixsli entisinism Ji ,19ves OM 


= (S8CL moxt) sasmgolsveh saoqris mixetni ains tc teoo batsmises oT .2atimisq tnemgoleveb =e 
| .Moilitm 688 ato 
ee 
2¢@ — : 


if 


*peptaorid oq 039 sAeY PTNOM ssadode ajenbape pue perztnbez aq ATqeqoad ptnom (peuuetd 
AT}useTINS esoyy puokeq) seTATTtToey TeuTwiez [TeuOTATppe suNTOA AeHzetT e atpuey OL “8L6T 
IOF ZSeDeTOF AeeA Jed saxehuessed uoTtT{[Ttw ZIT eyyz aeAAes 09 peAtnber aq pTNom yoTUM sjusUEAOU 


QzyeAOATe poqzedtotque syR ueyz ezow seTpuey OF eRZenbepe st uoqTeW jo Aqtoedes Aemunzr oul 


*sqzazodate oj Auseoefpe spuelT pe zoezjse 

-astou jo eerie sy soONpeT pTNoo sseyZnorA [neyRAOYS AOF AZFeAOAte (TOLS) Hbutpuet pue Fjo-ayeq 
ZTOYS psoueApe FO AusudoOTeAaep eAanjny etqtssod suL *g-ddq seTbnog [TTeuuoqgoWw 320 LOL Bbuteog 
oy ueyi TeqzetTnb [Te exe OT-od seThnoq TTeuuodoOW Sy pue TTOT pesyyoor ‘~Zp~_ Hbuteog ayy 


‘otduexe 20g ‘juaptAe Apeaerate st AZyezoAte AeHhze,T pue Meu UT SeUTHUuS AaeRZeTNb AOZ pusezQ sus 


*jusudoTaAsp jusoeCpe uo squTezysuoDS AaeyQANZ HutzeWTtTs 
-sedeu AO saTtzaepunogq AjxAedorad s3t HbutsesazoutT AnoyAIM ‘3ZA0dATe puodes sxyR Jo Hbutusedo sayy 
puodsq we qsks uoTReETAe TeToOZewUOD s,uoThaezr |syy ut eTorI yueotyxtuhts e HutAeltd jo stqedeo 


SPM QT ASaYZOYM sUTWASIEep OF paeuTwexs sem AQtoeded Tetjueqod s,uoqtTew ‘Apnys eyA Jo Aaed sy 


py: SuoIsnpouoo pue jUuSsWdoOjeAep einjny sjqissod 


=) 5 


' « me] 


Baas : 
ate 


-” 
7 
a 
> - 
r] 


Bree ert “gee a8 eF dc ; 
esw ti aidonw eatmseseb 03 bonimexs asw ¥ttosqso taideden e'nodisM oe 


—— ; 


a By 


oe». hs oyed moteye sotjsive iniesamce a' nolpex. ait ai sloxr snsoitinpie s PRES. 20. 
/ <a 7 = bd - 
—  =g909n_ 0 asiusbavod yt1rsgorq est enteasxont suontiw Swogels Briooss ont to paine 9qC 


ae rs 
- 

— = = fi » | 
> <P 


ina a f -tnomgolisvsb tnsostbs no atnieaduncs xoritwt paises: 


wa 


-vofqmsxe wom .stnsbivse ybseuls ef tisrotis zw=pxzesl Bans wen ait eontpas ree ast asst ont 
-o ot 
saz asiz asteinp iis e218 Of-90 ezesipuotd [isnnogom end bas LIL beodtsot Tat patsoa edt 


2x0da Sesnevbs 26 Snamgoievseb sxuwiut oldieeodq sadT .8-90 eslpyod {fennodsM xo TOY pm. 
- ” - - a =O a 

: = : ‘ , P - : ; : pe . a ok a 
iat =Seion IG £935 Sie soubex Bluos essuox Lusdtxrode rot Jisxrotis (LOTe) pnibast Sas Tie 


-ettogrts o3 taepatbs shoal Bes 


2 = =<: 


i 


a se 


= Siswiis betegioitns oft nasd+ stom sliasd of etsupebs #f aozisM Jo yttosqs> yewnux edt 


SOT FBS9S16C2 issy “oq exzepreeesg colliim £f edz evise of Bbetiupss ed Bluow doidw etiemavom : 


yismisiiuo seed? Daoyed) esistificsei Lamiosme? I[sacizibbs smulov ispisi «6 efbasd oT ever 


-SsSivotg sd of3 Svsd Bitow gesoos stsypebs bas boertupes1 ed yidsadorg Bbivwow (besansiq * 


itt 


t/ 


CLGL Youey 


a ep 
syiodsuey jyodsuey 


ABojopoursyy 
UOREN|EAZ iS TT OOO] 


LUS1SAS Syoduie Pole OJUOIOL ie 1 


Bde Transport Transports 
T Canada Canada | 


Air Air 


ENQUIRIES 


Toronto Area Airports Project Team, 
24! Jarvis St., 

Toronto. 

Telephone 369-3587 


“ueTd uotjzetae ayz Jo uoTqZeiedeid ey ut peystsse azeatad pue otTqnd 
yZOq SeTouebe Jo Aequnu y ‘*saeqqTMMIOD TeTOUTAOIg-TeIapsy quTOC ew yhSnoayy jusunSop stya ut 
PesSsnostp 720M Sup UT peySTsse OfizejUuO FO soUTAOCIg SsUuL_ “*AAOdsueAIL, Jo AASTUTW SY FO woTW 


-ea3zsTutwpy uoTzeAAOdsuerAL ATy ueTpeueD syz Aq pezeuTpAO-od pue peredead eam squeuwNoop Ttw 


*320daTe 
TeuotzeurszUT oFUOCAOL Meu Sy} FOF Sats pue weqsks ZAodATY oOjUOAOL ey AOF seat zeurajte 


eyvenTeAS OF JNO peTaieo suoTjebTyssauTt pue seanpedord sy yITM steep YUueuMSoOpP stu 


*uetTd uotjetae oyQ jo ubtsep ayy 


uo ZUseudOTeASep TeoTboTOUuYyoS, seAanqny pezedtotqzue jo jzoedut ayy aseosaer0;Z 


-OTTERZUO UATSZSemMyANOS ACJ waqysAs AZAodATW ue pue 
wezshsS 320daTyW Peery OCZUOTOZ e JO Hutystsuod uetd uotzetae pasodoad 


24} eqTzosep pue AZIOdAte OjUOTOL MaU eB AOF SoaqzTS SAT ReureATe ssnostp 


-({UOITeW) JFACdATY TeuoTZeurS_UT. OFUOAO] 4e SOTIITTOey HuTAstxe sty jo juow 


~doTeaep TeyzAnj AOF Tetjuejzod sayy FIWTT yOTYM squTeaAZSUOD aU UTeTdxe 


:S3t0dez ssayL *oOTreqAUO UTSeYyANOS AOF uetd uotqzetae 


ey JO RZusudoTeAep ayz eqtazoOsep OF ST WTe asoyM sjUSeUNDOp JO sSeTazes e UT PUuOodoaS eyR ST sTYUL 


>) 7h - 


$}U9}U04 
€ 


94 


uoTtbey yoeq uT 83TS ASEg 
UOTIOSTES o4TS AreuTUTTSeIg 
UORTEW - UPTqd AZUSsUdOTeASeq WTteqAUT 


uotzOelOAg YAMOAD OTJJeIAL 


SO3eTd JO ASTI 


Azewuns 

SeqzTS 9 - wUOTReNTeAq sATZeAedUOD 
uotjzenTeAq AreuTWTTerg 

UOTIENTeAY 34TS 

S8qQTS TeT}JUSRIOg JO UOTRIeOTITAUSepL 


uOTAONpPOARAUT 


oe 
ont 
oe 
¥ °) 
P ° 
z % — ~ OG 


Millions of 


uncertainty of mean projection 


000¢ 1294 Sy [T3un Uothsexz sun Ssazes 03 pouuetTd aq 03 sem weqsks au, ‘oquozoO] 107 33700 
-ite zofew puodes e OJ seqtIs satjeureate Apnqs 0} pue ‘OTZeRUO UASeYANOS AOZ uetTd uotWetae 
SATsueyeraduoos e doTeaep 03 peysttqeyse sem 9093 TWMUIOD TetTouTAOIg-Terspeg qutol Ww *uo0qTeW 
JO uotsuedxse [INF sy YATM psedo0ad 03 WoU paptosp eBpeueD JO FJUSUUTSACD 9Y 89ST AEequiedag 


ut ‘uot Ze}JUeSeAadezr OTTGQnd Huoz,zs ATaa ay pue sA0OIdeG eseyuy JO uoTZeASpTsuod ut ‘azr0jFerdyuL 


SestTou 4FeAOATe pue suotzerzsdo AZYyHtTJ FO sqZoOaTJFa Sy OF puetT 

pue otTdoed ezow ssodxs oste ptnom-uotsuedxs zoCew *sssooe ajenbepe eptaoad 03 azapi0o ut 
SoTaTT Toes 4 rsuezz FONASUOD OF pue ‘33TS sy butazes souet AemySHty jo szaequmnu 3U} B8SedaADUT 
03 Azessseosu eq OSTe p[TNOM AI ‘*sbhutpttnq TeutTwze3 pue sAemunz ezow SzZepowmwModsoe OF pUrPT 
qusoefpe Jo ebeaerzoe QueotTytubts e butatnboe Aq Azepunog zazodiate sy puedxse oj Aresssaosu 

oq PTNOM AT (UOFTeEW) FAOdaATY TeuoT}eUrejZUI ORUOAOL HbuTystxe syj Ae SspueUeD 20s Jet Ite 
poe ee FOS OTe eT ePOUUODORN0F . FCUA FPeMOYSspue *29G6] “FO UCT Td MOR Cw sujgeur paises .-Apoagys coup 
“TL6T UF peTpPUeY SuMTOA 9syz Sout} us} ATAesu 4*a°T $0007 reek ayy Aq uOoTTTIW 09 YOeeA ptNod 


uotbezr ey} ut saebuessed ate jo zequnu Tenuue SOFC] SYESTPUL OTIJeEIQ Ate. JO syseoozo9s 


“Speeu oseyz Joow OF pepuedxs eq pTnoos yAodAtyw uoATeW YOTUM UT Aem du3 
JO pue spesu uoTtzeQIodsuezz ATe wrsz-HhuoT ey Jo Apnas e ayeRZAepun 072 paptToep SEM AT 996T 


uT ‘foTzejUO UrSYZNOS YnoyhnorzyZ OTFFeAR ATe JO aseazouT ptdez peuteqasns ayy jo SuSE Cus 


uolyONposju! 
nee oe SS eee 
S 


ee eS See 


interim development plan-Maiton 


"320daTe Mou e 3NOUITM $,0/6T ey} puokeq peqany 
-stp ATbutsesrout eq p—Tnom uojzTeW puno ze etdosd Auew jo saatt ATtep auy ‘wizs4 Huot ay 
UT YFMOTH Sty} ZESFJO YOU TTIM ssoueape TeotboTouyoa ey asnedsq pue ‘uotjetae uT YWMOIDH 


ptder penutquos fo AAT[tTqeATAseuTt ey} eToJeTeyA pue SFTjJeueq OTWOUODe puke [TeTOOS ay UdaeATN 


*“stabuessed jo zequnu ey} uT yyMoOIbH w4zez-zAOYS |ayA Fo S}ZOeFFS Dy Jo 

yonu JesFJO p[nNom ssutTbuse Jezetnb fo estworzd sy pue yyeroATe PeTpoq-eptM Jo uoTtAONporAuT 
SUL ‘“potaed sty butanp ATQueotytubts eseertouT ZOU PTNOM asTou Aq psaezoezye eaze syL -ouwtq 
yey? Fe peuueTd sem JO peystTxe YOTYM YIOMZeU peor ay Aq peaAras ATezenbepe eq pTnom otzyeszy 
Sty} 3eY43 pue ‘ATepunoqg yAOdAte jusesezd sy UTYIIM S,OL6T ey FO OTJJLAR D9YQ SRzepoUUIOD 


-9e 03 pepuedxe seq ATT peer pTNoOS uojTeW 3e SOTATTTOeJ 9uy 3eUR UMOYS OSTe SPM AT ‘AaAeMOYH 


"(SseTtes sty} JO sjZuewnoop AeyzO uT pessnostp A{[nj ezow saoueape rayWO 
pue ‘3jyeqtoIrte TOLS ‘FJeTOATe petpoq-eptm *e*T) setTbotTouyoe, meu pue (sirobuessed JO suoty 
~BOOT uot eUTISSep pue uTHbTIO ey uT sebueyo *a'T) AyuewdoTeasp Teuotbez/ueqan jo suizejjzed 


‘TeAezz Ate JO surzeqzjed ut sebueyo of Hbutpuodsaz JO eTqeded sq 07 sem pue ‘puodksq pue 


v 
O 
3. 
= 
& 
=a 
< 
Y 
exp 
B 


UOND9I9S aS 


“PSTITIUSPT S40M SORTS 6G ‘ETTS,TATO asayR uo peseg ‘sAeMUNA XTS 03 uotsuedxs jo atqedeo aq 


PInoys 3Zazodite meu sy4 3eYyR psumsse sem ¥T SoATzZeUrSRTe FO uotAOeTes AAeutwttead auA az0g 


*(eUuTTepTNd szertadoradde ue se 
Bec See Sh Epe er a0G SeaA TPP TAI UT); jaOdsay. UOa TRH Wlo2g, puP oOZUOCIOYL 


UMOFUMOP WOAF SsOUeZSTpP pue SUT UT PeAOoWeT ALF 009 STAM AeU seeIe 
‘jJusudo[TseAep ueqin peuuetd pue HulAstxa Jo seoare 


‘ATZSOO pue FTNOTJJTP Zuewudoteaep ajts Aspuez ptnom uTeIISA 


aeTnberzATt azo ‘spuet Aysazew se yons ‘seinjzesezy OTyderzbodo 4 yotyum ut seaize 
suogTeW ATAeTNOTAAed ‘sqx0dazTW (YdI) eTny UHTTa Quseunazqzsur Hutqstxea 

Fe suotzeredo eyes JOF pepsesu soedsate ayj 399304d 03 peratnbeaz sesire 
FeTASATAO ANOJF HhuTMOT TOF SyR 03 Hutpzoooe ‘atTqeztnsun 


ATAPSTO e7eM YOTYM Seere pueT ssSOoyi TTe HutTpntoxe FSATJ ‘peTJTIUSpT |sAeM says Tetqusejog 


"STSYUMOESTS SOTpNys AeTTWTS wWorIZ peutebh souetzedxe uo Hutmeazp oeTtum uotbez ojZuorO, ayy 

JO SqUSsUeATTNbsr Otstosds |yj 02 |AeTaea paqdope etzeqtTaszo SUL *“s8ezQTUWOD TeTOUTACAg-TeAapey 
a FOP Sota bo tU4. OT IeRU0..30 QOUuTAOAg ey JO UOTZeASdO-OD Sy YATM AAOdsueaAL JO AIASTUTW 
su} Aq peTquesse 978M eTJaRTAO uoTZeNTeAS aATS ‘uetd uOoTJeTAS |yR FO uOTReAedeIAd 9|ayQ 

JO #aed Se soqzts TetTIuSe_AOd FO uOTReDTITRUepPT |yA yOORASpuN pue psewxroZ sem wes Hutuueqtd y 


“oRUOATOL, AOZ ZAOdATe AOfew puodses e st uelTd uotzeTAe pasodoazd ey} JO Zusuodwods [Tedtoutad y 


SOUS JeUa}0d Jo UONedyIUAp! 
CRE Ee eee See a 


6 


10 


ae eer ee Se ie CI OCT LE I DE 


Site evaluation 


Site Evaluation Criteria 


Progressively more refined evaluations were made to identify those sites showing the 


greatest potential for development. The criteria by which sites were examined are: 


safety and technical aviation considerations 
social and environmental effects (ecology) 
regional planning impact 


passenger convenience 


costs 


Safety and Technical Aviation Considerations 


The safety of air passengers is the paramount consideration in the choice of an airport 


site. The merits of the various sites from the point of view of safety and technical 


aviation were judged on the basis of: 


SUITABILITY FOR AIR OPERATIONS AND AIR TRAFFIC CONTROL: Sites unsafe 


for flight operations were rejected. 
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ENVIRONMENTAL AND ECOLOGICAL EFFECTS: The environmental impact of the 
airport construction and operation phases was examined, especially as 
these might affect run-off and stream regimes. Consideration was given 
to the anticipated degree of physical interference with natural habitat 
of wildlife. Particular attention was paid to determining whether any 


unique species would be affected, and also to the location of migratory 
bird flyways. 


Regional Planning Impact 


The Province of Ontario had initiated the preparation of a comprehensive plan for the 
growth of the Toronto Centred Region. The siting of a new major airport will have a 
significant and wide-ranging impact on the economic development of the region. A con- 
siderable number of people will be employed on the airport site itself. In addition, the 
construction of highways and rapid transit facilities to the airport and the provision of 
municipal services such as water and sewers in its vicinity may provide a catalyst for 
further economic development. The Government of Canada decided that the preferred site 
should support and complement the regional and urban planning goals of the Province of 
Ontario. This decision reflected the conviction that federal/provincial co-operation 


would ultimately result in the maximum economic and social benefit from each public dollar 


invested. 
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preliminary evaluation 


Selection of 4 Sites 


The studies on the site were therefore part of a more comprehensive effort to design an 
aviation plan. An initial phase of the site studies was undertaken in 1969/1970. At that 
time four sites, each as representative of a different zone, were selected for further 


scrutiny. These sites were: 


the West site - between Guelph and Milton 
the Northwest site - near Orangeville 
a the North site - just south of Lake Simcoe 


the East site - just south of Lake Scugog 


Aviation Plan 


While these sites were being examined the study of the aviation plan which would best serve 
Southern Ontario was continuing. This showed that because the region is so widely extended 
in a northeast-southwest direction, that two airport systems - a Toronto Area system and a 
system for Southwestern Ontario - would meet the air travel needs of each of the two regions 
better than a single new airport. In such a plan the new international airport would 
require a maximum of four runways only, partly eee a Significant amount of the traffic 


within Canada and to the U.S.A. would be handled by other airports in the system. 
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NIAGARA FALLS} 


Best site in each geographic region radiating from Metro Toronto 
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The Evaluation of Sites 


The four remaining sites were evaluated in detail by reference to the five principal site 


evaluation criteria: 


SAFETY AND TECHNICAL AVIATION CONSIDERATIONS: The operational availability 
of the Northwest site would be markedly reduced by severe storms which occur 
in the winter season. The East site would also be affected but toa lesser 
extent. The Southwest and Northeast sites proved to be fully consistent 
with safety and technical considerations. 


SOCIAL AND ENVIRONMENTAL DISRUPTION: All sites occasion some disruption to 
the existing population and to the natural environment. However, at all of 
the sites the population in the immediate vicinity is relatively small and 
no major communities will be affected by expropriation or unacceptable 
noise levels. Selection of the Northwest site would adversely affect the 
recreational use of the Niagara Escarpment. .At the Southwest Site, it was 
feared that the development of the airport and the flight operations might 
endanger the natural character of the Beverly Swamp. The East site would 
disturb the important recreational area around Lake Scugog. The Northeast 
Site is preferred since: most of the land has been cleared for eulti vation, 
most of the land is no longer used for farming, the site area is on high 
ground with the water table being controlled by the adjacent creeks; no 


unique wildlife, vegetation or geographic formations will be destroyed. 
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The distances of the alternative sites from the centre of Toronto and from 


Malton on the existing highway network are shown below: 


Malton Northeast Southwest Northwest East 
Distance from 
city centre (miles) 20 30 52 59 58 
Distance from 
Malton (miles) - 35 48 47 63 


COSTS. Airport and ground transportation capital and related Operating and 
maintenance costs were estimated for each of the sites. Although the costs 
of individual items vary from site to site, the total costs of the North- 
east, Southwest and Northwest sites are essentially equal. However, the 
Northeast site has the advantage that because of its relationship to Lake 
Ontario and to a number of major transportation arteries, and because the 
facilities required for its development may be integrated with those already 
planned by the Provincial Government as part of the Toronto Centred Region 
Plan, economies can be achieved. The East site is Significantly more 
expensive to develop than the other three because a large initial invest- 
ment in ground transportation facilities would be necessary to guarantee 


access to the airport, particularly at those times when recreational 
traffic is at a peak. 
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4. It is the closest of all to the city centre, and most effectively complements the 
airport at Malton in serving the present and future population of Metropolitan 


Toronto. 


55 Its relationship to Lake Ontario, existing transportation corridors and facilities 
proposed by the Province of Ontario will lead to economies in the provision of 


water, sewage, transportation access and other facilities. 


The Northeast site thus met the established criteria more completely than the alternatives. 
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Toronto Area Airports Project Team, 
241 Jarvis St., 

Toronto. 
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CEMETERIES 


Since the joint Provincial-Federal announcement of 
the new Toronto international airport, there have been a 
number of inquiries regarding existing cemeteries within the 
future operational area of the airport. The Toronto Airport 
Team is aware of this important concern and will, as far as 
possible, exclude cemeteries from the operational area, but 


this will not be possible in all cases. 


The airport land as presently defined includes eight 
cemeteries of various sizes and denominations. Several are 
located close to the edge of the airport land and it appears 
likely that the boundary lines can be adjusted to exclude them. 
The remaining cemeteries which will be affected by the construc- 
tion of airport facilities, or UO Cannes be excluded from 


the airport area proper, may have to be relocated. 


The relocation of cemeteries in Ontario is the 
responsibility of the Consumer Protection Division of the 
Provincial Ministry of Consumer and Commercial Relations. 
When a cemetery is to be relocated an Order-in-Council to 
close the cemetery is made by the Province of Ontario, and 
published for public information. After a 4-week waiting 


period, a second Order-in-Council is made announcing the 
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exact relocation of the cemetery. A further waiting period 

of 2 weeks must elapse before the first graves are moved. 
These waiting periods are designed to give the public adequate 
notice of the intention to relocate a cemetery and to enable 
them to obtain further information regarding the closure and 
relocation of the cemetery. Should the next-of-kin wish to 
have the deceased reinterred in a location other than that 


selected by the Province, this may also be arranged. 
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HISTORICAL SITES 


Public concern has been expressed about the future of 
buildings that are of historic interest which may be affected 
by the construction and operation of the new Toronto interna- 


tional airport. 


The investigations conducted during the evaluation 
of the Northeast site showed that no buildings or sites of 
recognized and well known historical significance would be 
disturbed by airport construction. It was realized, however, 
that within the area affected there are some buildings which 
are of interest from two viewpoints: 


1. Being typical of their type in terms of architecture 


and/or construction. 


2s, peing typical of their type in tnat they t1lustrate 
the way in which people lived at selected times 


during the development of Southern Ontario. 

The Historic Sites Division of the National and His- 
toric Parks Branch of the Department of Indian Affairs and 
Northern Development is currently working in the region of the 
Pickering site. The survey in the vicinity of the new airport 
will help to determine to what extent any of the buildings and 
Sites of historic significance may be affected by the construc- 


tion and operation of the airport. 
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Action to preserve historic buildings which are 
acquired will be determined on an individual basis in consul- 
tation with the Historic Sites Division, the Ontario Heritage 


Foundation and other interested groups and individuals. 


Where possible, buildings will be left undisturbed 
and arrangements will be made for them to be managed in the 
public interest. If airport construction necessitates heir 
removal, or if the effects of flight operations would prevent 
their enjoyment, the Ministry of Transport will seek to arrange 
for their relocation, possibly in the new North Pickering 
Community Development Project. 

Both Federal and Provincial Governments will work 


together to ensure that our heritage is preserved. 
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ECONOMIC IMPACT 


Introduction 


Aviation generally has been growing extremely 
rapidly throughout the last two decades, and especially 
Since the introduction of large jet aircraft into commercial 
service. Growth in the Toronto area parallels that of other 
large urban regions in North America and in Europe, and is 


now of major significance to the economy. 


The expansion which has taken place in the past, 
first in business traffic, but more recently in recreational 
travel both within Canada and to and from foreign destina- 
tions, has resulted in the creation of large numbers of jobs. 
At the present time the air transport industry employs over 
10,000 persons directly in the Toronto area and total employ- 
ment including the indirect and induced effects exceeds 
30,000. Over the next fifteen years these figures are 


expected to more than double. 


By 1986 it is estimated that more people will be 
-employed at the new Toronto airport than at Malton. Asa 
high quality employer itself, and one which will attract 
other development, the new airport will provide an important 
stimulus to the eastern part of the Toronto-Centred Region 
and this will be reflected in increased prosperity in Oshawa, 


Whitby, Ajax and Pickering. 
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Airport Impact 


The impact of the airport will begin to be felt 
as land acquisition commences. Over one thousand workers 
will be engaged in the construction of the airport. Others 
will be employed in the construction of roads, municipal 
services (water supply, sewers, etc.), housing and other 
urban facilities. The demands of the airport for high 
quality services and the similar requirements of adjacent 
urban developments will help to make the provision of 


these services more economic and viable at an earlier date. 


The build-up of employment at the airport is 
expected to commence several years before the airport is 
commissioned in 1978/79. The total number which will be 
employed at both Malton and the new airport at the time of 
opening is expected to be over 20,000, and this will have 
risen to almost 40,000 by 1986. The actual jobs will depend 
on the role of the airport, because the number of employees 
required depends not only on the volume of traffic but 
upon its type. With one possible role, i.e. all international 
and some domestic and transborder traffic at the new airport, 
employment at that airport could exceed 50% of the total 


at the two airports by' 1986. 
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Studies of other major airports show that in 
addition to substantial hotel development, three principal 
types of industry - chemical production (especially 
pharmaceutical), electrical and electronic goods, and 
assembly and manufacture of machinery - favour locations 
near major airports. This trend has been shown to exist 
in the Toronto Region by analysis of the establishments 
around Malton. It is therefore anticipated that as the 
new airport develops, and especially in view of the industrial 
locations which will be planned and serviced in association 
with the airport, additional employment will be attracted 


to the East. 


It is estimated that over two-thirds of the 
employees who will work at or in the vicinity of the new 
airport will live in Pickering, mines WHEELS and Oshawa. 
These workers will help to establish .a -broader base. to the 
economy of the area, which will in turn support an improved 
level of retail and service industry functions throughout 
the whole Dunbarton/Oshawa corridor. Each job actually 
created on the airport site will add’ four ‘to: six additional 


people to the population of the area. 


Conclusions 
l. The on-airport employment at the new Toronto airport 
will be substantial, and will increase rapidly once 


the airport is opened and traffic grows. 
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Industries and commercial ventures attracted to the 


airport will add to the employment in its vicinity. 


Because two thirds of the employees who work on or 


- near the airport are expected to live in the 


Pickering-Ajax-Whitby-Oshawa area, the demand for 
retail and service facilities will be increased. 
The anticipated economic growth combined with 
broader employment base will support a higher level 


of services than at present. 
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ECOLOGY 


The ecological impact of the new airport develop- 
ment has been studied by the Federal and Provincial Govern- 
ments. An important criterion in the site selection process 
was the evaluation of the ecological consequences of 


constructing and operating an airport. 


I - The Present Condition 


The site is primarily agricultural, almost 903 
having been cleared for cultivation. However, much of the 
land is no longer being farmed and some is being redeveloped 
for other purposes. Of the remaining Land, 'about half is 
meadow and half is woodland. The woodlots that exist tend 
to appear unmanaged and to be of poor quality. There are 


no County forests. 


Five soil series, comprising for the most part 
loamy shales, clay loams and gravely sandy loams are 
represented in the area. The soils and other factors 
characteristic of the site qualify it as class 1 agricultural 


land. 
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Most of the site is drained by the West Duffin 
Creek, with a small area included inthe drainage basin of the 
Little Rouge Creek. These streams have their source in cold 
water springs in the Oak Ridges moraine to the north, but by 
the time the waters have reached the site, they have 
warmed considerably, becoming a less favourable habitat for 
fish. By the time both streams reach the site they are no 
longer suitable for trout, although occasionally some are 


taken. 


The relatively high runoff rate associated with the 
rolling topography of the site has been increased by 
clearing of the original forest area for agriculture. 
As a result, flooding has been a problem in the lower 


reaches of Duffin Creek since the early 1830's. 


The wildlife inhabiting the site include ruffled 
grouse, cotton-tail rabbits, European hare, groundhogs and 
racoons. White-tailed deer have been recorded but are not 
common. Bird nesting and feeding habitats are extremely 
limited in the area, and although the migratory routes of 
duck and geese pass over the whole of Southern Ontario, 


these birds do not concentrate in this area. 
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To indicate the nature and potential of land 
with respect to wildlife, the Ontario Land Inventory ratings 
measure both 
(a) use suitability, which is the ability or 
an area in its present condition to support 
wildlife, and 
(b) use capability which is the potential of 


an area’to support wildlite, 


The present suitability of the site for wildlife 
is poor to fair. While there exists a higher wildlife 
capability, it would require decades of intensive management 
to return the area to its natural state that this potential 


might be realized. 


In summary, the agricultural nature of the site 
means that there no longer exists the naturally balanced 
set of ecological inter-relationships that was the case before 
the site had been developed for agricultural purposes. It 
exhibits no particular or unique ecological characteristics 
that are not found in abundance elsewhere. From an ecological 


viewpoint, the site is typical of the urban fringe. 
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tT - impact of the Airport 


To fully appreciate the nature of the impact 
of an airport development on the ecology of an area, two 
characteristics about airport construction should be 
understood. First, airports are land extensive rather 
than land intensive. This means that although a large 
area 1S required for an airport site, only a small portion 
of that site is actually affected by construction (i.e. for 


runways, terminal facilities, and airport services). 


Secondly, the airport developmént proceeds by 
stages. The construction period for each stage is also 
measured in years; therefore, the impact of the airport 
construction is spread out over a longer time period than 
would normally be the case for, say, residential development. 
Each stage is also preceeded by an extensive planning period, 
at which time the ecological impact can be thoroughly 
assessed and measures to prevent possible adverse effects 


designed into the construction program. 


While the potential impact of an airport develop- 
ment on the ecology of an area is less than might be thought, 
it has been the subject of careful study by both the 
Provincial and Federal Governments. The impact has been 
evaluated in terms of the effects on air, water and soil, 


vegetation and wildlife, and is described below: 
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Air 

As explained above, the areas affected by 
construction will be comparatively small. The dust which 
a result from earth moving will be no greater than that 
at any typical construction site, and is unlikely to be 


noticed at all outside the airport site. 


Once operations commence, the air pollution 
associated with flight operations will be minimal. Less 
than 2% of total air pollution comes from commercial air- 
ergft at preseme;-and-aircraft activity is not a major 
contributor to ground level air pollution in the immediate 


vicinity of airports. 


Aircraft engine manufacturers are also constantly 
seeking to improve their emission control devices. For 
example, the newly developed smokeless combustor, currently 
being introduced, reduces jet engine pollution by two-thirds 


compared with a decade ago. 


Water and Soil 

The land upon which the runway terminals and 
other facilities will be constructed is separated from the 
Surrounding area by deep valleys. Any lowering of the water 
table which might result from reduction in soil capacity due 


to construction will therefore be confined to the airport site. 
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Water and Soil 

The airport drainage system will be designed to 
handle the increased run-off which may result from the 
paving of runways, aprons, roads, etc. The construction 
of a carefully designed drainage control system may also 
reduce the flooding hazard downstream from the new 
Toronto Airport. During construction, measures will also 
be taken to ensure that soils do not erode and cause silt- 


ing of drainage channels. 


Vegetation 


During construction of the airport, the maximum 
use of the existing topography on the site will be made 
to reduce the amount of earthworks required. Major 
valleys will, as far as possible, be left unlevelled, 
thus preserving the small areas of woodland which are 
found, for the most part, along the edges of the creeks. 
The Ministry of Transport will carefully preserve vegeta- 
tion in stream and creek valleys to the extent that this 
can be achieved without creating hazards to flight 


operations. 


Wildlife 

Because the natural vegetation will be preserved 
wherever possible, existing wildlife habitat will be 
affected to a minimal extent. The existing wildlife 


population is small in number, and since the construction 
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of the airport will occur over a period of several years, 
and the surrounding region contains ecological conditions 
Similar to those on the site, it will be comparatively 


easy for animals which are disturbed to seek new locations. 


Conclusions 

The natural ecological systems of the site for 
the new Toronto airport have already been radically 
modified by its development for farming. Only a small 
portion of the original vegetation and woodland cover 
remains, and the suitability of the site for supporting 


wildlife is limited. 


The airport site and the surrounding area have 
been on the threshold of development for urban purposes 
for a number of years. The site is no longer truly rural. 
Farming productivity is down and individual farmers have 
moved when presented with a satisfactory offer for their 
land. At the time of the announcement of the airport, 


development for urban purposes appeared imminent. 


The airport will permit the preservation of 
what is left of the natural ecological system in the 


area. 
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Expropriation Procedures 


The expropriation procedure to be used in acquir- 
ing thersite for Toronto's new international airport ‘is ‘set 
Out in the new Federal Expropriation Act. 

At the time of the airport announcement on March 2nd, 
Notice of Intention to Expropriate the proposed site was 
registered on behalf of the Minister of Public Works in 
local Registry and Land Title Offices. Titles ‘are now 
being searched so that all persons with an interest in 
the land concerned can be properly identified. 

Once this step has been completed, all persons 
with an interest in the land to be expropriated can be 
notified by registered letter. Thereafter, Notice of 
Intention to Expropriate can be published in the Canada 
Gazettc. During the ensuing 30 days, any objections to 
the intended expropriation must be made in writing to 
the Minister of Public Works. In the following 30-60 days, 
Hearing Officers appointed by the Attorney General of 
Canada will conduct public hearings for the purpose of 
Peeording Such objections. 

At. the conelusion. of the hearings, the Minister 
of Public Works will consider the reports of the Hearing 
Officers. After due consideration, Notice of Confirmation 


to Expropriate can be registered. 
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The Act contemplates that within 90 days of 
registering the Notice of Confirmation, individual offers 
of compensation will be made to each owner. The Minister 
is only entitled to take possession once an offer has 
been made and a notice requiring possession has been 
served on those having an interest in the property, specifying 
a minimum of 90 days prior to possession. 

It is emphasized that the great majority of 
residents will have the opportunity of continuing occupancy 
under reasonable rent-back arrangements. The few residents 
who will be requested to move in 1973 will be informed as 
soon as possible after the expropriation is confirmed. . 

The new Expropriation Act ensures that no one 
will suffer financial burden as the Act provides for payment 
for equivalent accommodation, a home for a home, including 
market value plus costs, expenses and possible losses 


arising out of relocation. 
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Toronto Area Airports Project Team, 
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Telephone 369-3587 


FARMING 


The new Toronto Airport is located ina region 
which had been developed for agricultural purposes. Over 


~0% of the land has been Cleared for cultivation. 


Today, less than 50% of the land is occupied by 
owner/farmers. Land prices in the area are a reflection of 


development potential rather tChanivalue tfor farming purposes. 


The whole area has been defined as Class 1 
Agricultural Land in the Canada Land Inventory, and is 
potentially capable of high productivity. The Federal 
Government will encourage farming to continue wherever 
possible, since this use of land is for the most part 


compatible with flight Operations. 


Forithewpunposesieo planning for On-going farm 
Operations the land is divided into three categories: 

1. That land required over the nexto2ic~ fhryéaris 
for scons tructron purposes, which can be 
farmed until needed. 

2. That land which will be incorporated within 
the operational area when the airport opens 
(about six thousand acres). 

3. The balance of the acquired land, which may 


continue to be farmed for 15 or more years. 
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The Toronto Area Airports Project Team is currently 
preparing a master plan of the airport runway layout, 
terminal loeer tone sanoheue roads and other facilities. On 
the basis of this plan and the construction schedule Federal 
Ctficials will be able to advise farmers which land will 
be affected by airport construction (category 1) and airport 
operations (category 2) and the dates at which the land will 
be required. 

All farmers affected by the aACQUILSItion of land 
for the airport will be compensated in full whether or not 
they wish to continue farming. Moreover, those farmers who 
wish to take advantage of the Opportunity to continue farming 
may lease back their farms from the Government at modest 
rates. Others wishing to farm may make similar arrangements 
Should uncommitted lands be available. 

Noise from flight operations will not adversely 
affect many types of farming. However, some farming operations 
do attract large numbers of birds, which can be hazardous. 

As flight operations will not commence before L£9787719 7 there 
will be ample time to introduce any changes necessary over 

an extended period, after full discussion between the farmers 
affected, the Ministry of Transport and both Federal and 


Provincial Departments of Agriculture. 
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Nuclear Power Piant 
ee ee ee 


With the selection of the Peekering™area- for 
the site of a new airport, questions have been raised concerning 
the possible dangers that might exist in the event of a 
crash at the Pickering nuclear power Station, “* In®order”to 
appreciate that there is no risk it is necessary to understand 


just what a nuclear power plant is and how it works. 


There are basically two main ways to generate 
electricity. The most common way is to divert falling water 
through a turbine like a water wheel, causing it to rotate 
and turn a generator which produces “eredtricity’" A good 
example of this type is at Niagara Falls. Where a source of 
falling water is not available, a turbine rotated by steam 
pressure is used. To produce this steam, some sort of fuel 
is needed. Coal, oil and natural gas are the most common 
fuels with coal being the most widely used. The problem with 
these fuels is that they are expensive to transport, they 
require expensive pollution control devices and most important, 
they will become exhausted if present demands for electrical 
power continue. As an alternative to using these fuels, nuclear 
power plants were developed. The nuclear fuels used are cheaper 
than fossil fuels for an equivalent amount of Energy oucput 
and their low bulk makes them easy to transport. Canada has 
one of the largest uranium reserves in the world so exhaustion 


of supplies will not be a problem for many, many years. 
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The process by which heat is generated in a nuclear 
plant is called a chain reaction. To get a chain reaction, 
uranium dioxide pellets are sealed in metal tubes and bundles 
of these tubes are inserted in a large tank called a reactor. 
When these fuel bundles are surrounded by a liquid called heavy 
water, a chain reaction takes place. Heavy water, also called 
deuterium oxide, occurs in ordinary water at the rate of one 
part in seven thousand. In a chain reaction, some of the 
uranium atoms give off neutrons which if slowed down by a 
moderator such as heavy water will strike other uranium atoms 
causing them to split. This splitting results in a great 
release of heat energy and several more neutrons which will 
cause more atoms to split. The heat energy is used to make 
steam which turns the turbine connected to the power generator. 
The chain reaction ig controlled by adjustanes the level ‘of the 
heavy water or by lowering control rods of cadmium which absorb 


the neutrons readily. 


The one by-product of this process which causes 
most concern is radioactivity. Extensive precautions are 
taken to assure complete safety for the public and station 
personne... (The reactor, building isiiconstructed. of .specially 
eoated concrete four feet thick. Pressure in the building 
is maintained below that outside so that air would tend to flow 
in rather than out in the event of a leak. Inside the reactor 
miaidinges a structure of walis “and floors up to {our feet 
fasck, ~The heart .of ‘the reactor is;a stainless steel cylinder 
contained in a heavy concrete box with walls between four and 


eleven feet thick. The resulting radiation released from the 
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plant is very small. Natural radiation we receive from the 
sun and other sources is at least sixty times stronger than 


that emitted by a nuclear power plant. 


To ensure safe operation, the Pickering plant 
has a triplicated protective system. Computers control and 
monitor all regulating mechanisms. The reactor can be shut 
down in am ter of seconds in the event of any malfunctions. 
Continuous onitoring ensures that no effluents, liquid or 


gaseous, are released with unsafe levels of radioactivity. 


A key part of the plant's containment system is 
the vacuum building. The reinforced concrete walls of this 
building are three feet thick and the roof is two feet thick. 

An internal concrete frame structure consists of columns four 
feet in diameter and horizontal beams two feet wide and four 

feet deep. The four reactor buildings are connected to the 
vacuum building by a reinforced concrete pressure relief Cucty 
In the event of an accident in any of the reactor buildings, 
pressure relief valves will open to relieve excess pressure 
through the ducts. The vacuum building can contain all the steam 


that would be produced by the loss of the entire primary coolant. 
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A large water reservoir provides a dousing spray to condense 
this steam when the pressure rises beyond a certain point. 
Therefore, in the event of any conceivable accident to the 
reactor or heat transport system all the energy that could 


be released is contained inside the structure itself. 


When the uranium fuel is used up, the spent 
fuel bundles are transferred by conveyor to a storage bay 
where they are stored under 26 feet of water. This bay is 
lined with fourteen inch thick reinforced concrete walls 
Specially treated to prevent leakage. If seepage were to 
occur, the water would be drained to manholes for cleanup 
peuo returned to the bay. The storage bay has a Capacity 
for forty-two reactor years' fuel bundles and is located 
me Line reactor auxiliary bay. In short, the utmost effort 
Mas been put into the design of the nuclear plant to ensure,that 


there is the least possible danger to the public. 


A few remarks should be made about the mistaken 
conception some people have concerning Che possibility of -an 
atomic explosion in a damaged nuclear reactor. While there 
is a fundamental similarity between the nuclear reactions in 
atomic weapons and commercial reactors, a reactor can never 


explode with the violence of an atomic bomb. 
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First of all, a different type of fuel is used. 
A nuclear reactor uses natural uranium which contains about 
O./7 per cent by weight of uranium 235, the isotope that takes 
part in the chain reaction. An atomic weapon uses highly 
enriched fuel with about 90 per cent uranium 235 by weight. 
As described before, natural uranium requires a moderator for 


a chain reaction. Enriched uranium requires no moderator. 


A second major difference is in the rate of 
reaction. The release of energy in an atomic weapon takes 
place in a very short interval of time. This accounts for the 
violence of the explosion. The energy in a reactor is released 
over a relatively long interval of time and is in the form of 


useful heat. 


A third difference in the two processes is 
the effect of temperature on the rate of reaction. The release 
of heat in an atomic weapon chain reaction speeds up the reaction 
thus producing more heat and a still faster reaction. On the 
other hand, the chain reaction of a reactor will be slowed 


down by an excess of heat. 


In.conelusion, although both atomic weapons and 


commercial reactors employ chain reactions, the nature and 
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and magnitude of the energy released are very different; the 
former resulting in uncontrollable destructive energy; the 


latter in useful controllable heat energy. 


The proposal to locate the new Toronto airport 
in the Pickering area raised the question of whether or not 
this might create unnecessary risks in regard to an aircraft 
accident at the nuclear power plant. The chances of a major 
air crash happening anywhere are very small, as Canada's air 
safety record will show. The majority of crashes that do 
occur take place in the immediate vicinity of the airport 
during takeoff or landing. In this regard it should be noted 
that, the power, plant, is about tén miles from the airport 
site. 

However, what would happen if somehow a plane 
did get completely off course and at the same, time suffered 
eome Major structural damage causing 1t.to crash into one 
of the reactor buildings? When the Pickering plant was 
designed, the safety assessment submitted to the Atomic 
Energy Control Board took into account the possible effects 
of an earthquake on the plant's structure. The tremendous 
shocks of an earthquake would have substantially more effect 
than an air crash. For instance, a large projectile such 
aS an engine might penetrate the thick reinforced concrete 


walls of the reactor building but having penetrated two feet 
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of reinforced concrete it is inconceivable it would then be 
able to penetrate the special, very dense four to eleven 
feet thick concrete walls of the reactor vault. The worst 
result of the reactor building's walls being penetrated 
would be a complete loss of coolant. However, the safety 
system is already designed to handle such a situation and 
would immediately respond by sucking the entire contents of 
the system into the vacuum building and activating all 


emergency systems. 


It is apparent from the representative 
runway layout that the flight path will be more than five 
miles east of the Pickering station. Thus the likelihood 
of an air crash at the Nuclear Power Plant will not be 
increased by the new Toronto airport.. While the odds are very 
much against a crash no one can deny it could happen and 
that the possibility exists with or without the new airport. 
Even if this should happen and involve the largest jets in 
existence today there is absolutely no danger because of the 
design criteria which were established to guard against the 


effects of earthquakes. 
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Off-Shore Airport Concepts 


The possibility of building airports over water 
rather than on land has been suggested as a means of 
minimizing community disturbance, avoiding the use of 
land suited to other purposes and enabling an airport to 
be located closer to the urban centre. 

The presence of Lake Ontario required that the 
feasibility of a major off-shore airport to serve the 
Toronto region should be studied. Such an airport would 
have to be located far enough from the shore for noise not 


to be a problem to the community. 


Types 


Two types of off-shore airports have been identified: 

1. A sufficiently large off-shore installation 
to permit all or most of the present type of 
airport activity, including passenger ticket- 
ing, baggage handling, vehicle parking and 
cargo processing. 

2. A smaller installation sufficient for air- 
craft handling but with the majority of other 
airport activities occurring at the shore- 
based installation located at the end of the 


connecting access causeway. 
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Construction Methods 


There are four methods of constructing an off-shore airport: 


IEA 


The fill concept. An embankment is placed 
directly on the under-water foundation and 
brought up to a finished elevation sufficiently 
high above the water surface to prevent waves 


over-topping. 


The pile concept. A deck structure well above 


water level is supported by piles or caissons. 


The floating concept. Some form of cellular 


construction is erected which provides 
sufficient buoyancy to support a deck structure 
by flotation. This system includes adequate 
mooring and hydraulic equipment to control the 


movement and level of the structure. 


The dike and polder concept. A dike is 


constructed completely enclosing an area which 
is later drained of water. The drained area 
would be below the elevation of the surround- 


ing water. 
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Technical and Cost Considerations 

The cost of constructing an off-shore airport 
would far exceed that of a mainland airport. Preliminary 
estimates for capital construction of the structure, not 
including terminal facilities and access, are in the 
order of $1 billion. Most of this sum would have to be 
committed for the initial phase, further increasing the 
costs by the accumulation of interest over a longer 
period of time. 

Access to an off-shore airport would also be 
more costly and technically more difficult. The costs 
are aggravated by the required concentration of all 
transportation links to the airport into one, or at the 
most two very high capacity channels. The on-shore 
Support facilities and transportation interchanges would 
have to be located on lakeshore land, further isolating 
the city from the waterfront. 

Weather conditions could have a restrictive 
effect on the off-shore airport concept. Fog is more 
prevalent over the Great Lakes than over the adjacent 


land areas and could reduce the capacity of the airport. 
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Implications 


In view of its physical and operational problems 
and high cost, the construction of a major airport in 
Lake Ontario could not be contemplated at this time. 
Although a major off-shore airport does not look feasible 
at present, this does not preclude the possible construction 
of an off-shore airport for STOL aircraft. A STOL airport 
could be smaller, could be located closer to shore and, 
therefore, would not have the same disadvantages as a 


Major airport. Fog could continue to be a problem. 
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SUMMARY OF FORECASTS 


TORONTO AREA AIRPORTS PROJECT 


BACKGROUND 


On December 20th, 1968, the Minister of Transport 
announced that the Federal Government had decided against 
expansion of the Toronto International Airport at Malton to 
handle the total aviation needs of the Toronto area, that a 
second airport would be developed in the late 1970's, and that 
TIA Malton would continue in operation as an air carrier airport. 
In due course a conceptual plan for a multi-airport system was 
established. The Toronto Area Airports Team was formed to 
determine the requirements for the new facilities, to outline the 
roles of the airports in the system and to recommend an 


appropriate schedule for implementation. 


For a major airport planning program, reliable forecasts 
of future traffic volumes are indispensable. They are used as an 
aid in determining the capacity of the facilities to be 
constructed and when these will be required. Forecasts of future 
passenger and cargo traffic at TIA were prepared in 1967 as part 
of the Master Plan for Toronto International Airport. Since the 
public announcement of the new airport system plan in 1968, 
several additional traffic volume forecasts have been prepared 


using more recent information and more comprehensive techniques. 
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The purpose of this document is to review the passenger 
and cargo forecasting techniques that have been used by the 


Project Team and to summarize the results obtained. 
AIR PASSENGER AND CARGO FORECASTING 
oN N EAE Jailed can Abele Bd Toth adin Re taba liana | 


Forecasting forms an essential ingredient of nearly all 
planning operations. The forecasting of passenger and cargo 
traffic has been accomplished in many different ways by different 
people, although generally in the final analysis modifications 
are incorporated based on informed judgements of the forecasters. 
All of the techniques have in common a heavy reliance upon past 
data and, therefore, there is an implicit assumption that major 
socio-economic conditions over the forecasting timeframe will be 
somewhat similar to those experienced over the past years for 
which data are available; that is, there will be no world war, 
no major depression and no sudden and contrary shifts in consumer 


preferences. 


Forecasts of air passenger and cargo traffic, then, are 
prepared by examining the historic growth of each and projecting 
this growth into the future. A very simplistic approach to 
projecting growth assumes that the past trends will be 
maintained. A more realistic approach is to develop 
relationships between the growth of travel by air and certain 


economic and demographic indicators such as population growth, 
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gross national product, disposable income, etc., and use _ these 
relationships in the development of forecasts. Studies have been 
done to show that these relationships are valid for all modes of 


transportation, including air transportation. 


The analysis of Toronto passenger traffic in the 1960's as 
recorded by the Aviation Statistic Centre, indicates the 


following average annual growth rates: 
AVERAGE ANNUAL GROWTH RATE IN 
TORONTO PASSENGER TRAFFIC 


PASSENGER SECTOR FROM 1960 = 1969 


Scheduled flights with 


Canadian points 10.0% 


Scheduled flights with 


United States points 13.0% 


Scheduled flights with 


other international points 17.8% 


Charter Flights 39.3% 


AVERAGE GROWTH 13.7% 
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If the simplistic approach is used and future passenger 
traffic is projected solely on the basis of these past 
unconstrained growth rates, the volumes for 1985 and beyond 
become unrealistically large. For example, international traffic 
grew in the 1960's at such a rate that a Simple extrapolation 
would yield an absurd 690 million international passengers at 
Toronto by the year 2000. Before such a volume as this is 
reached, it is obvious that the rate of growth will decelerate to 
a much lower level. Thus, where interrelationships between air 
passenger traffic and certain socio-economic factors can be 
identified, they provide much more realistic results. For 
instance, there is a definite limit on the amount of time and 
money available for air travel and this must be recognized during 


the forecasting process, 


Studies of the substantial growth of air passenger traffic 


in the 1960's showed several key interacting considerations: 


- greater discretionary income 

~ greater propensity to travel by air 

- reduced travel costs 

- shorter travel times with the advent of longer 
range and faster aircraft 

= improved service through extended bilateral 


agreements 
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Evidence of the impact of these factors on air travel is the 
dramatic growth in Canada in the leisure market and in 
recreational travel and the corresponding increase in 


international travel. 


A recently conducted analysis of leisure time showed that 
the average hours worked per week by private, non-agricultural 
wage and salary workers in the United States dropped from 58.5 
hours in 1900 to 41.2 in 1961. In addition, during the last 30 
years of that period, there was a marked increase in the 
incidence of paid annual vacations and a Sharp rise in the number 
of holidays taken per year, Since 1961, the trend has continued 
and is anticipated to continue further in increasing leisure time 
in several ways. We see movements toward a seven-hour day, a 
four-day week, a one-month vaction and earlier retirement; all of 


which result in more time for travel. 


In addition to this increase in leisure time, several 
socio-economic and other factors can be related to the growth in 
air passenger activity. During the 1960's the number of air 
passengers tripled which was. substantially greater than the 
growths in population and G.N.P. This growth in air travel can 
be attributed to a great extent to the decline in air fare prices 
Over the period coupled with the increase in personal disposable 


income. However, over the long-term it is anticipated that there 
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is a lower limit to which air fare prices will fall as well as a 
declining rate of increase in the propensity to travel. Thus it 
is anticipated that the rate of growth in air travel will 
decelerate to approximately the long-term forecast growth rate of 
the economy; that is, about 5 per cent increase per annum in 
G.N.P in real terms, Table 1 outlines the long term air 
passenger growth factors used in the Toronto forecasts and shows 


the continuing deceleration in the annual growth rates, 


In preparing the forecasts used by the Toronto Team, the 
more comprehensive approach to forecasting was used. The 
forecast growth rate, based on the trends of the previous few 
years, was modified to reflect the anticipated effects of changes 


in socio-economic and other factors. 


PASSENGER FORECASTS 


SUMMARY OF TORONTO PASSENGER FORECASTS 
See mr ener ge ee I ED BD 


Four passenger forecasts have been used on the Toronto 
Airport Project. Table 2 summarizes the results from these four 
Studies. The first study does not include data for charter 


passengers at Toronto. Insufficient statistics on this segment 
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were available at the time of its preparation to permit 
meaningful forecasts. The charter estimates in the last three 
forecasts are not separated from the totals as the nature of this 
market has been changing quite rapidly and is anticipated to 
change even further, so that identification of it as a separate 


total is not considered meaningful. 


From the comparison of the four forecasts shown in Table 
2, it can be seen that the updates of the original forecasts 
using more recent actual information and more detailed techniques 


do not change the results substantially. 


COMPARISON WITH OTHER MAJOR AIRPORTS 


Table 3 shows the air passenger forecasts for Toronto to 
1980 as compared with forecasts prepared for Montreal and several 
major United States cities. The data are shown in terms of 
millions of total estimated passengers and the number of times 
the volume of passengers in each year will increase over the base 
year 1965. Actual figures are shown for both 1965 and 1970 for 
each city. As can be seen, the forecast growth in passenger 
traffic for Toronto is quite comparable with those shown for the 


other major centres. 
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It should also be acknowledged that the precise definition 
of the market or “catchment” areas served by major airports is 
difficult. However, studies have shown that the majority of 
passengers at airports come from the principal Metropolitan areas 
close to the airports. An analysis of the trips generated at 
these airports, expressed as annual resident passenger round 
trips per person living in the defined market areas, gives. an 
indication of the propensity to travel by air in each market. As 
part of Table 3, we have shown this analysis for 1970 for each 
city. As can be seen, this trip generation rate is substantially 
lower in both of the Canadian cities, when compared to the 
American counterparts. However, the propensity to use air travel 
in Canada may pick up substantially so that it approaches that of 
the American cities. If this should happen, the passenger 
traffic shown in the current Toronto forecast could be somewhat 


understated, 


AIR CARGO FORECASTS 


Air cargo forecasting is particularly difficult. Both the 
demand for air cargo and the availability of aircraft are 
difficult to assess. For instance, a mix of freighter aircraft 
plus the belly capacity of passenger aircraft is used to carry 
cargo. However, if the available cargo proves to be too much for 


the belly space available, it may not be practical to use 


bovet wepnseesq tnebiest launns 86 ‘Sankeraee sadzoquis 


ad+ of .betecmos dete eet netbeans) eit %o dzod nd 0M 


sje aad ’ A - i ta 


ort esi . 7 me 
aot tstabteb ontvenn sas worn bephsiwond on od oats il bt. 


aie i ie 

ei eatzogxis itefem yd boviee eso7s “gnomtotso” 30 toxze 
to ysiirotsm ed2 Jeds awode ee eelbute ,tevewolt | 
enove isti tone {fseqionixq odd mort emos essoquis +s ret 
ts betsx1enep eqizz ens i0 sleyisns nA _ setuoqzis «a 


ne esvip ,esnexs Jeduem benlieb ont at pnivil RORIST L9G aqt: 
2h textom doas nk tie yd fevex1? oF rer eft to noissolbs 
> “1 <a 
y : Fe i. _ 
doses yo? ovet xo% ekeyiens etde mwode evad ow ,€ oldst fo "sda 
“as 


sz notzsierep qitd eld? .nese od ABO BA a Nyse 
ee 


fevers xis oay of yYoiemeqozqg odd ,tevewoH ‘spseipinneiel sia 

44 aedosotogs 2E tent oe vilsisnetdedue qu Aoig ys shsasd- 
ropmsseaqd ‘ees seqqen bivore int FI -29itio msolzemA © 
snore aed biveo sJespeie? otnoxoT saexruD ens ak awode of % 


att A»~tci pron tekb ylasivolsis9q ek puistespeze? OP Ts xlA 


exe #2ntouis te +ifidsiteve ofS bas opsa> ale yo? Sam 


: a 4 > ; . i a 4 
sistotls wetitpiexy? to xim s ,eonstenl i0% .8ae8es OF aluokt: 
y2180 of beay al Jletouks tepmesenq Yo ytioaqeo yil oni wag 


i 
sot doum oot ed-ot esvorg opzso efdelievs ont ti » tee i 40 


seu ot Jsotiserq ed jen yam jl pei ae oR 


freighter aircraft and the demand may be satisfied by other modes 


of transportation. 


Four forecasts of air cargo have been used by the Toronto 
Airports Project Team. The first three forecasts were prepared 
on the assumption that G.N.P. and other socio-economic factors 
used would have the same modifying effect on cargo growth rates 
as on passenger growth rates. The fourth study was Specifically 
related to cargo and demonstrated that this assumption produced 
optimistic results. Thus, the new forecast resulted in 


substantially lower estimates. 


SUMMARY OF CARGO FORECASTS 
pel tie Toe ceeded Tate? oth. idle sda AE aah 


Table 4 summarizes the results of the four cargo forecasts 
used by the Toronto Airports Project. As can be seen, the first 
three forecasts show essentially similar results for the years 
indicated, while the last forecast estimates substantially lower 


results, particularly in the later years. 
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THE NEW 
METROPOLITAN TORONTO ZOO 


AND 
THE NEW TORONTO AIRPORT 
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ENQUIRIES 


Toronto Area Airports Project Team, 
24\ Jarvis St., 

Toronto. 

Telephone 369-3587 


Effect of the New Toronto Airport on 


the New Metropolitan Toronto Zoo 


The new 700 acre Metropolitan Toronto Zoo is 
located in the rolling country of the Rouge River Valley. 
Its first phase is scheduled to be completed in 1973. 

The zoo will eventually display thousands of rare species 
in a natural setting. 

Many of these animals perceive noise differently 
from humans. Exposure to sounds which they do not 
normally encounter may lead to disturbed behaviour patterns. 
The planners of the Toronto Area Airport System considered 
this possibility in evaluating the proposed sites for the 
second major airport. The important facts are: 

1. The nearest point on the boundary of the site 
chosen for the new airport is more than six 


miles from the location of the future zoo. 


2. The runway orientations are such that aircraft 
will not fly near the zoo on approach or 


departure. 


3. The flight paths"do not cross the zoo and are 


never closer to it than seven miles. 


4. Airport operations at this distance will be 
inaudible over the normal level of noise in 


the zoo area. 
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Major zoos in other cities have been located 
at approximately the same distance from their respective 
airports. The Assiniboine Park Zoo in Winnipeg is not 
more than one mile from the end of the runways and 
aircraft do overfly this important zoo both on arrival 
and departure. The famous San Diego Zoo is located less 
than three miles from Lindbergh Field Municipal Airport 
ana tc inv the proximity of two. naval alr stations: In 
Europe, the renowned zoos of Frankfurt and Amsterdam 
are approximately seven miles from the Frankfurt and 
Schiphol Airports respectively. All these zoos are 
thriving and are unaffected by aircraft operations. 

Therefore, the new Toronto airport will not 


adversely affect the new Metropolitan Toronto Zoo. 
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Toronto Area Airports Project Team 
241 Jarvis St. 

Toronto 

Telephone 369 3587 


AIR QUALITY 


The current public concern over the increasing 
pollution of the environment has raised same hens about 
the contribution made to this problem by ° Jet alrerart. 
Studies in the U.S. have shown that on a nationwide 
basis less than 2% of the total air pollution comes from 
commercial aircraft. Comparable studies in Canada 
indicate that the figure is even less. However, there is 
Still uncertainty over whether the area in the immediate 
vicinity of an airport has concentrations of pollutants 
which are unacceptable. For this reason an air quality 
Survey was carried out at the request of the Department 
of Transport in the vicinity of the Toronto International 
Airport by the Air Man agenene Branch of the Ontario 
Department of Energy and Resources Management to compare 
the actual pollutant levels with established air quality 
objectives. The Survey was carried out over one year 
from November 1968 to November 1969, to cover all types 


of weather conditions. 


The principle pollutants emitted by aircraft 
are particulate matter, hydrocarbons, carbon monoxide, 
nitrogen oxides and sulphur Oxides. These exhaust smoke 
particles are non-toxic. The smoke, however, is offen- 


Sive to look at and can cause local soiling and reduced 
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visibility. Hydrocarbons and nitrogen oxides can 
react in sunlight to produce haze. Carbon monoxide and ’ 
oxides of nitrogen and sulphur can be either irritant 


Or toxic or both in sufficient concentrations. 


To carry out the air quality survey, sampling 
Stations were located near the village of Malton, on 
Airport property and in the Borough of Etobicoke. These 
Stations were positioned in line with the runway used 
most often by jet aircraft. A number of different 


measuring techniques were used. These are described below. 


Measurement of Particulates 
Three different techniques were used to measure particulates: 
(1) Soiling Index: 

An air sample is drawn through a AG tape 
filter for a specified length of time. When 
tight “Lswtransmt tthedwthrough ckhhusfiliter, 
the Pechemae in intensity caused by the 
presence of particles. is a measure of their 
concentration. The annual average concentra- 
tion was found to be: well below the Ontario 
objective. In addition, no 24-hour average 
concentration exceeded the quality pheecuiee 
established by the Government of Ontario. 
Only 3% of all the observations made exceeded 


this objective. 
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High Volume Sampler: 

A large volume of air is passed through a 
glass fibre filter which is weighed before 
and after to determine the amount of deposit 


cCoplected. Fora but one, statvonpatne 


Measured concentration exceeded the quality 


objective established by the Government of 
Ontario. This was expected as measurements 

in most Ontario cities exceed this standard. 
However, analysis of several samples indicated 
that on the average, only 10 percent of the 
total suspended particles could be of aircraft 
ottgth! Therefore, it was concluded that 
concentration of deposits is caused by the 


urban” activity generally. 


Dustiall: 

This is measured by exposing open-mouthed 
cylindrical containers for 30 days and analys- 
ing the contents. Measurements indicated 

that the quality objectives established by 
Ontario for a monthly reading and for an 
annual average were exceeded at the stations 


located on Airport property but were met at 
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those outside except for one month at the 
Etobicoke Site. Again, however, analysis 
indicated a low proportion of the dustfall 


came from aircraft emissions. 


Measurement of Gaseous Pollutants 


Vi) 


(iL) 


Total Hydrocarbons: 


Measurements of hydrocarbon concentrations 
showed that both average and maximum readings 
at all stations were lower than readings 
taken in downtown Toronto. Further, only a 
portion of the lower amounts measured were 


AtéributablentoOnaanerar t. 


Carbon Monoxide: 


Measurements were taken only at the Etobicoke 
station from July to November 1969. All 
hourly-average readings were well below the 


quality objective established by the Ontario 


Government. 
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(i121) Sulphur Dioxide: 
Sulphur dioxide readings made =f! the Etobicoke 
station were also low, with only 2 of the 2529 
hourly-average reports above the quality 
objective established by the Government. Jet 
aircraft would contribute only a small pro- 


portion of these readings. 


The Air Management Branch concluded from this 
survey that aircraft activity was not a major contributor 
to ground level air pollution during the measurement period 
from November 1968 to November 1969. However, it did 
recommend that airlines install newly developed smokeless 
combustors to eliminate the offensive black smoke which is 
the cause of most citizen complaints and which does exceed | 
the Ontario standard for smoke colour from stationary 
sources. Airlines are having the modification done as part 
of the regular engine maintenance work. This program 


Should be completed within the next year. 


The aircraft industry, fully aware of the need 
for improvement, is developing the necessary technology 


for reducing the pollution contribution made by’ aircraft 
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engines. The smokeless combustors mentioned above not 

only reduce the offensive smoke output but decrease the 
total emissions by 24%. The jet engines of a decade ago 
produced nearly three times the emissions of these improved 


engines. It is anticipated that improvements will continue. 


The air quality in the neighbourhood of an 
airport is dependent not only on the emission from the 
aircraft but also on the frequency of operations. The 
introduction of the new airport will assist. The traffic 
will be less concentrated at any one location, thereby 


reducing the concentration of pollutants. 
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BIRDS AND THE NEW TORONTO AIRPORT 


The safety of air passengers is a paramount 
consideration in the choice of an airport site. 
Consistent with this consideration is the minimization 
of disruption to the national environment including 
the effect on wildlife and birds. Accordingly, an 
important criterion in the site selection process was 
the evaluation of the possibility of collisions of birds 
with aircraft. 

Studies demonstrate that the area around 
Metropolitan Toronto is not a major migratory route or 
flyway. The charts in the accompanying Appendix indicate 
the migratory flyways within Canadian airspace together 
with the periods of time throughout the year when flocks 
of migrating birds may be encountered by aircraft in 
flight. These charts indicate that the Toronto area is 
relatively clear as compared to other areas such as 
metropolitan Chicago which has the busiest airport in the 
world. 

Studies have further shown that the area of 
the new Toronto airport is not particularly attractive 
for nesting or for resting and migration. Lakes Scugog 


and Simcoe are used by migrating waterfowl in autumn. 
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For short periods during autumn migration, flocks of water- 
fowl will pass southward over the airport site and its 
eastern and western approaches. Broad-winged hawks on 

autumn migration will pass through the area from east to 
west on one or two days in September. The days on which such 
flights occur can be forecast, as is presently done at 
Malton, thereby reducing the possibility of accidents. 

Thus, the situation at the new airport will be roughly 
equivalent to the situation at Malton. 

There are some small birds resident in the area, 
which are most abundant in the heavy agriculture production 
areas, particularly corn fields. As flight operations at 
the new site will not commence before 1978/79, there is ample 
time to introduce necessary changes to the type of agricultural 
activity thereby further reducing any potential problem. The 
surrounding region contains ecological conditions similar to 
those on the site. Therefore, it can be expected that birds 
will seek safe new locations in the area. 

In conclusion, the new Toronto airport site 
meets the safety considerations with respect to potential 
bird hazards and the effect on the few resident birds in the 


area will be minimal. 
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SPRING MIGRATION 


GEESE, SWANS, CRANES AND DUCKS 


The accompanying charts depict the SPRING migration 
flyways and staging areas by which these birds generally 
proceed northward in Canadian Airspace. Indicated also are 
the approximate numbers of birds involved, the period during 
which the flyways may be used by the various species, and 
the altitudes at and below which flocks may be encountered. 

These large migrating birds are capable of flying 
above cloud and between layers at speeds of 30 - 45 knots. 
Flocks of 100 to 200 birds may be expected in flights 
strung out over several miles. Near the staging (resting 
and feeding) areas, they are generally encountered at or 
below 2000 feet above ground. Normally they leave the staging 
areas between dusk and midnight and during the first three 
hours after dawn, however, they may leave at any hour of the 
day or night, particularly after long periods of poor 
weather for migration. The longer the period of unfavourable 
weather the greater the likelihood that the birds will depart 
before really favourable weather moves over the area. 
Normally these birds will not leave a staging area against 
surface winds in excess of lv knots. Major movements, 
involving hundreds of thousands of birds, often follow the 


passage of a ridge cf high pressure. 
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The altitudes at which the birds may be encountered 
depend on the distance from the staging areas from which they 
have departed, assuming a rate of climb usually not more than 
125 feet per minute or 100 feet per mile. 

Ducks normally weigh from 1 to 4 pounds and the 
larger geese, swans and cranes may vary from 3% to 25 pounds. 

Pilots are urged to plan flights, in so far as it 
is possible, to avoid the airspaces in which flocks of migrating 


birds may be expected during the periods indicated. 
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AUTUMN MIGRATION 


GEESE, SWANS, CRANES AND DUCKS 


The accompanying charts depict the AUTUMN migration 
flyways and staging areas by which these birds generally 
proceed southward in Canadian airspace. Indicated also are 
the approximate numbers of birds involved, the periods during 
which the flyways may be used by the various species, and the 
altitudes at and below which flocks may be encountered. 

Geese, swans and cranes normally move south with 
following winds. They depart from staging areas 12 to 24 
hours after the passage of a cold front, especially if there 
is rapid clearing and there are strong northerly winds 
behind the front. Flight speeds will be wind speeds/plus 
30 to 40 knots. The altitude of the flocks will depend 
upon the distance from the staging area using a rate of 
climb which will not exceed 125 feet per minute up to the 
optimum altitude for each particular flight. The birds take 
off from the staging areas in late afternoon for night flights. 
Occasionally however, with favouring winds they may fly by 
day as well. These birds weigh from 3 to 25 pounds. 

Ducks migrate over the whole area indicated on 
the chart, at low altitudes, during September, October and 


November. They weigh from 1 to 4 pounds. 
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Pilots are urged to plan flights, in so far as 
is possible, to avoid the airspaces in which flocks of migrating 


birds may be expected during the priods indicated. 
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GROUND TRANSPORTATION ANALYSIS OF ALTERNATIVE AIRPORT SYSTEMS 
Se te ME TERNAL IVE ALRPORT SYSTEMS 


INTRODUCTION 

Convenient, comfortable and reliable access is important 
in the operation of a major airport. Therefore, in developing 
an aviation plan for southern Ontario and in planning for the 
new Toronto airport, the Ministry of Transport made detailed 
studies on the provision of ground transportation facilities 
Woe Provincial, marticimathon. 

This report summarizes the historical background of 
expansion of ground transportation serving existing airports. 
The methodology used in the detailed studies is explained and 
the findings of the studies are outlined. The general con- 
clusions, based upon the findings, that will guide the on-going 


planning for the new airport are discussed in some detail. 
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HISTORICAL DEVELOPMENT OF GROUND TRANSPORTATION 

When Toronto's International Airport (Malton) was opened 
in 1938 the largest passenger aircraft making use of the air- 
port could accommodate only 14 passengers. There were fewer 
than ten scheduled aircraft movements per day. The area sur- 
rounding the airport was predominantly rural. During this 
period of Malton's operations, traffic to and from che airport 
was readily accommodated on the local minor road system. 

By the early fifties, the fast growing demand for air 
travel facilities in Toronto led to increasing demands for 
improved ground transportation. This trend continued through 
the early sixties, with the expansion of the Toronto market and 
with the introduction of jet aircraft. 

The Airport Expressway was opened in 1964 to accommodate 
this traffic. It provided freeway access to the airport site 
with excellent connections into the extensive regional freeway 
system. To cope with airport traffic growth additional access 
routes have been planned in the form of direct freeway links to 
the proposed Highway 409 (Belfield Expressway) and Highway 427. 

Public transit services for air passengers travelling to 
or from the airport were not used extensively in the early 
1960's. Access by automobile on the freeways was convenient 
and comfortable while the existing transit services were indirect 


and less convenient. In response to growing demand consideration 
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was given to improving public transit access. In 1969 the 

TTC introduced an express bus service from the Islington station 
on the Bloor subway non-stop to Malton Airport. The service 

has been very successful and can be seen as the forerunner of 
further improvement in transit service. 

In leading world communities, it has become apparent that 
the unique advantages of rapid transit will become increasingl- 
important in the development of urban transportation. Roads 
alone cannot cope with the concentrations of travel demands. 
Rapid transit provides more passenger-carrying capacity on less 
urban land, will contribute significantly less to pollution, 
and promises reliable, convenient service. 

Regional rapid transit systems must be developed and com- 
bined with the complementary regional road system to continue to 
assure adequate ground access to airports in the Toronto-Centred 
Region.” In) sometciréumsittances,! these facilities willbe’ able to 


serve other regional travel needs. 


INITIAL TRANSPORTATION STUDIES 

As part of the development of the aviation plan for 
southern Ontario, the Ministry of Transport studied ground trans- 
portation access to sites being considered for the new Toronto 


Airport. In the initial stage, many possible sites were 
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identified. Four sites, each representative of a general zone 
were selected for further study, namely, those labelled as N, 
E, W and NW on Exhibit l. 

The Ministry of Transport commissioned De Leuw Cather and 
Company of Canada Limited to make the study. This study was 
completed in early 1970 and documented in a report entitled 
"Transportation Study, Alternative Site Location." 

The study consisted of four components: 

Passenger Demand 

A detailed ground transportation survey was carried out 

in the summer of 1969, to obtain basic data on travel 

patterns to and from Malton Airport. From this information, 

relationships were derived for estimating trips by air 
passengers and cargo vehicles to and from various locations 
in the Toronto region. The social and economic character- 
istics of the Toronto region and forecasts of total air 
passengers were incorporated in the development of these 
relationships. 

Utilizing these statistical relationships and forecasts of 

the distribution of future population in the Toronto 

region in the target year 1990, estimates were made of the 

volume of travel to and from each of the four sites for 

each type of traveller (air passenger, sightseer, well- 

wisher, airport business, etc.) and by each class of vehicle 


(private. auto, taxi, pus, truck). 
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Facilities 

In the next stage of the study these travel demands were com- 
pared with the existing and future transportation facilities 
which were planned by Provincial and Municipal agencies. An 
analysis of the supply/demand relationship with respect to 
both public transportation facilities and roads was completed. 
Additions to the plans were proposed and a supplementary pro- 
gram outlined. The capital and maintenance costs for con- 


struction and operation of the additions were then estimated. 


Passenger Convenience 


Total Costs to the wsers of the, airport for the operation of 
vehicles were estimated on the basis of the travel demand and 
eacgen year (1990) and were used in conjunction with appro- 
priate cost rates per rae The convenience for the air 
passenger were measured in terms of time spent in travel to 


and from these four sites. 


Study Conclusions 


All of the previous information was evaluated together with 
other important factors, and the conclusions drawn from the 
advantages and disadvantages of each of the four sites. The 
report demonstrated that the West site was more convenient 

than the other three. It was later recognized that the con- 
venience of the W was due to its location between the two major 
regions of passenger demand in southern Ontario: the Toronto 


area and south-western Ontario. 
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Ground transportation was one of a number of aspects 
studied with regard to the four sites. Drawbacks were 
identified in relation to these other aspects. The w 
site which was relatively convenient would conflict with the 
airspace required to meet safety standards around Malton Airport. 

The study on sites for the new airport was part of the 
broader on-going investigations on the aviation plan for 
Southwestern Ontario. Consequently, no decision could be taken 
in 1970 in view of the drawbacks identified at each of the 
four sites and the additional information being produced by the 
continuing work on the aviation plan. 

The Province of Ontario was establishing a firmer 
definition of the plan for the development of the Toronto- 
Centred Region. This information affected points of origin 
of future air passengers throughout the region and therefore 
had important implications for the ground transportation 
Studies in the spring. 

GROUND TRANSPORTATION STUDIES FOR THE AVIATION PLAN 

In the spring of 1971, a more thorough analysis of the 
distribution of air passengers in the Toronto region was 
carried out. This review included the categorization of air 
passengers by short haul and long haul market segments, and 
analysis of their present and future distribution throughout 


the region. 
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These studies reassessed the relative convenience of 
various airport sites and in particular the relative convenience 
of various systems of airports to serve southern Ontario. 
Several additional sites were examined. This work demonstrated 
that, as southern Ontario really consists of two broad areas 
of air passenger demand, the Toronto area and Southwestern Ontario, 
it would be more convenient to have two systems of airports, 
one for each area specifically developed to meet the traffic 
needs of the area, rather than one new airport. The aviation 
plan comprising the selected site for the new Toronto airport 
and Malton serving tHe ORES area and a system of airports 
for Southwestern Ontario was shown to be much more convenient 
than the W site with Malton. 

Pn*thisFwork “of "1970 1c was possible to incorporate 
the estimating analysis techniques from the previous study and 
to apply them rs a more general way to airport systems. This 
approach was the basis of the more rigorous examination of the 
basic variables in passenger distribution in the Toronto region 
which has important implications on ground transportation 
planning. 

For example, in the first study a forecast of socio- 
economic data for the various parts of the Toronto region 


in the future was readily available only on a° “Trends” basis, 
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and did not account for the Province's Toronto-Centred Region 
plan for recasting future development. As a result, certain 
assumptions had to be made on population distributions in the 
first round of studies which were Superceded by subsequent 
Provincial planning work. 

In the time span between the first and second series of 
Studies, Provincial planning agencies had developed better 
forecasts of the socio-economic variables and their distribution 
throughout the Toronto-Centred Region. The Ministry of Transport 
conducted an extensive survey in the summer of 1971. The 
results of this survey permitted more accurate calculations on 
the propensity of people in different parts of the region to 
make air trips. This information was incorporated in the 
subsequent transportation studies on the aviation plan. Finally 
detailed comparisons were made on three of the original four 
Sites (Site N had been dropped for sociological and environmental 
reasons) and on the selected Northeast site as well as a 
Site to the Southwest. 

The number of miles travelled by air passengers is the 
basis of estimating demand for various types of ground 
transportation facilities, for establishing the costs to the 


air passenger and the convenience of the service. 
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From the previous study of the original four sites a 
relationship was established between direct costs to air 
passengers (all classes of traffic combined) and the number 
of miles, Another relationship was established between the 
number of miles travelled and the extent and cost of regional 
road and rapid transit facilities, 

The distribution of the origins and destinations of air 
passengers throughout the Toronto region was estimated for 
three particular years in the future within the planning time 
frame, namely 1977, 1990 and 2000, For these three years 
forecast of population in each part of the Toronto region were 
obtained for two conditions: "Trends," referring basically 
to a continuation of the existing growth characteristics oni 
the region, and. "Design for Development," refiecting the influence 
on future population aieer Usieior of the Provincial Toronto- 
Centred Region Plan. 

The number of air trips per 1,000 population within each 
part of the region in 1990 and 2000 were assumed to vary between 
| the number determined in the 1969 and 1971 surveys at Malton 
(referred to as "Existing" trip rate), through to a situation 
where the number of trips per 1,000 population would be almost 
uniform (referred to as "Uniform" trip PatesS. Distributions were 
thus made of the total forecast air Babeencens for each year, to 


the various parts of the region. 
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Calculations were thus made of the total number of 
miles that would have to be travelled by air passengers to 
the various airport sites in the system. Direct user costs 
and capital costs for ground transportation facilities were 
then calculated using the passenger mile figures and the 
appropriate relationships described above, Poe iets costs for 
each of the years 1977, 1990 and 2000. Passenger convenience 
in terms of number of hours of travel was also calculated. 

Totals were then derived for the period 1971 to 2000 of 
the direct user costs and passenger convenience. Capital and 
operating costs for rapid transit and access roads were 
totalled over the same period. These studies thus included 
all expenditures on ground transportation for the various 
airport systems, including the sites within Malton, 

In these studies on the aviation plan, the requirements 
for transportation facilities were examined to the year 2000. 
It was demonstrated that much greater use would be made of 
tapica transit faci@icies in the latter part of the perieod, It 
was further evident that the early introduction of such 
facilities would be desirable in view of their advantages in 


this service. 
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In the following paragraphs the results of these studies 
and the incorporation’ of these results in the aviation plan 
are described. This announced aviation plan consists of an 
airport system for South-western Ontario and an airport system 
for Toronto: a new Toronto airport and Malton, In these 
studies, five sites for this new airport were examined in 
combination with Malton; W, NW, and E plus two additional sites 
SW and NE. It was assumed that Malton would continue to handle 
a proportion of future air passenger and cargo traffic approx- 
imately equal to the volume in the late L970" Ss, and the new 
airport would accommodate increases in air passenger and cargo 


trartic after that time. 


Distances between Sites and Selected Communities 

The proximity of the airport sites to the various parts 
Or the Toronto reqion is illustrated in “Table 1 attached. 
This table shows the approximate distance from each of eleven 
areas in tne region to Malton and to the five sites for the 
new airport, 

It will be noted from the table that some sites are 
relatively far from the large population concentrations. For 


instance, the SW, NW and E sites are 54, 53 and 49 miles from 


central Toronto respectively, whereas M, NE and “ are much closer. 
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The remoteness of the SW, NW and E sites becomes even more 
apparent when the distances from points on the other sides of 
Metropolitan Toronto are considered, i.e. the E site is about 
93 miles from Hamilton and 86 miles from Guelph, the SW site 

is 85 miles from Barrie and 82 miles from Oshawa, and the NW 
site is 58 miles from Hamilton and 77 miles from Oshawa. 
Therefore such sites would not only be less convenient to 
Toronto but would severely inconvenience travellers from opposite 
points of the region. An important measure of the convenience 
of a site is the maximum distance that a significant proportion 
of users would have to travel to reach it. On this particular 


basis the more centrally located sites such as the NE and W. 


would be favoured for a new airport. 


Ground Travel Flows To/From Airports 


The magnitude df traffic volumes travelling. to each airport 
and the various origins or destinations within the Toronto 
region determine the routes that are required, the user costs 
and the total time spent. 

Estimates were made of all of this traffic using nine 
classes of vehicles shown in Table 2 attached. These include 6 
classes of vehicles that operate ae roads, 2 types of transit 
venieiee and a final category for inter-airport Cratricy) Lt 
is proposed that the airports be served by both a rapid transit 


service operating on exclusive right-of-ways that will be 


‘grade-separated from all other forms of traffic, and by the 


regional road system. 
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Table 2 


COST RATES PER VEHICLE MILE OF TRAVEL 


Classes of Vehicles 


Private autos carrying 
passengers 


Private autos carrying 
cargo 


Taxis 
Limousines 
Buses operating on the 
common road system with 
other traffic 

) 
Trucks operating on the 
common road system with 


etnier traciic 


Rapid transit passenger 
vehicles 


Rapid. transit cage 
vehicles 


Inter-airport traffic 
(all types of vehicles) 


Vehicle 
Operation 


(per veh. mi.) 


6¢ 


6¢ 
6¢ 
6¢ 


20¢ 


10¢ 


20¢ 


10¢ 


10¢ 


Commercial Vehicle 
Driver's Time 


Uiper veh. ily.) 


$5 


$6 


$5 


$5 


$6 
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Direct Costs to Airport Users 


The number of miles travelled by air passengers in these 
vehicles was then calculated for the period 1971 to 2000. 

The total direct costs to these passengers were calculated 
according to the established methodology. 

Table 2 shows the cost rates per vehicle mile of travel 
employed for this purpose. The rates for vehicle operation 
include a value to cover the cost of fuel, tires, engine oil, 
and maintenance, plus an allowance for depreciation due to wear- 
and-tear and for insurance. The rates for the operator's time 
in commercial vehicles include allowances for direct salary 
and fringe benefits plus management and administrative eis al 

Using a relationship established between passenger miles 
of travel and average direct cost to users for operating 
vehicles, each of the airport systems was evaluated. Total 
direct user costs resulting from these calculations are shown 
in Table 3 attached. The results demonstrate that direct user 
costs are a significant factor. The NW and E sites are shown 
to be significantly less convenient than the NE, W and SW. 
Cumulative total costs in present value for these sites,in 
combination with Malton,range from 900 million to one billion 
as compared to 700 million to 750 million forthe NE, W, and 


SW combined with Malton. 
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Table 3 


COMPARISON OF DIRECT USER COSTS, 1971 - 2000 


Order of Additional Additional 

Least Total Cost over Cost over Cost Over 
Cost Cost W+M NE + M SW +M 
W+M 2,900 * _ E 

NE + M 3,240 340 Z ? 

SW + M 3,300 400 60 i 

NW + M 3,760 860 520 460 
E+M 4,230 1,330 990 930 


Note: 


Discounted at 8% to 1971 


Order of Additional Additional Additional 
Least Total Cost over Cost over Cost Over 
Cost Cost ites M NE + M SW + M 
Wt+tM 690 = = - 

NE + M 760 70 - - 

SW +M 760 TO 0 ~ 

NW + M 880 190 120 120 
E+M 990 300 230 230 


($ million) 


Additional 


All costs are cumulative and are given in 1969 dollars 
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The estimates are important to indicate the relative 
distances between sites. They do not represent new expenditures 
caused by the development of a new airport, as expenditures of 
this nature would be incurred by air passengers travelling to 
Malton if all air travellers were forced to continue to use 
Malton. 


The W site appears preferable because of its location be- 


. tween the Southwest area of air passenger demand and the Toronto 


area. With the improvements to air service in Southwestern 
Ontario, this eeeerant advantage of the W site is largely offset. 
The NE site, being closer to centre of the Toronto area, was 
proven to be most convenient for the new Toronto airport, in 


conjunction with Malton and a system of airports in the Southwest. 


Hours of Travel for Airport Users 


The convenience of the alternative airport sites can also 
be ‘expressed in terms of hours of travel. Using methods Similar 
to those described-above for calculating vehicle miles of travel, 
the number of anroute hours which would be taken by air passengers 
for travelling to. and from the airports on the regional trans- 
portation systems were derived. The results are shown in Table 4 


attached. 
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Table 4 


COMPARISON OF HOURS OF TRAVEL TO/FROM AIRPORTS 
BY AIR PASSENGERS, 1971-2000 


(million) 

Irder of Additional Additional Additional Additional 
east Total Hours Over Hours Over Hours Over Hours Over 
‘ime Hours WwtM NE + M SW +M NW + M 
r+ M 430 - ~ ~ - 
E+M 470 40 ~ = - 
W+M 480 50 10 - - 
W+M 540 110 70 60 - 

+ M 580 ‘rom 150 110 100 40 

ote All passenger hours of travel on the regional grotind transportation 


System are estimated using relatively uncongested conditions on the 
highway system, and average Operating speeds on the rapid transit 
System similar to that for highways. 

Passenger hours are cumulative 1971 to 2000. 
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These results reinforce the conclusions drawn from the 
direct user costs. It is useful to calculate the time, as 
differences in convenience in the order of hundreds of millions 
cf hours are significant regardless of ‘the value that may be 
placed upon the passenger's time. 

Table 4 illustrates the substantial degree of inconvenience 
which would occur for travellers if either of the NW or E sites 
were chosen for a second Toronto airport. Again the apparent 
advantages of the w site over the NE are offset with the 
development of the airport system for Southwestern Ontario 
accommodating that market. The improvements to the existing 
airports in the southwest in turn offset, in the short term, the 


advantage of the SW site. 


Types of Ground Transportation Systems 


Access from the various parts of the Toronto region to the 
the alternative new airport sites, to Malton airport, and be- 
tween the two airports, has been considered in developing plans 
for ground transportation facilities to accommodate travellers. 
Rapid transit access has been found to be necessary in the long 
term, and regional highway routes existing and planned by the 
Province and the municipalities will give additional service. 
Also, it was recognized at the outset that plans, for airport 


access systems would have to be integrated with the Overall 
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general regional transportation system, and must be in concert 
with the plans of the Province of Ontario and the municipalities 
in the region. 

Several types of rapid transit concepts were considered for 
serving airport oriented travellers, including both conventional 
and advanced technology systems which have been tested for 
application in commercial transit service. 

It was neither necessary nor possible to make a final 
decision on the type of rapid transit System which should be 
developed. This decision is the subject of on-going planning 
work with Provincial authorities. However, the general type of 
system required was specified so that a representative system 
could be selected for study purposes and to provide necessary 
information for the decision& on the aviation plan. 

The general conditions are the complete separation of 
rapid transit vehicles from other forms of traffic, reliability 
and safety. The special conditions that the system must 


satisfy for air passengers are: 
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A standard of service in terms of travel times 
which would be comparable to or better than 
than allowed by use of private vehicles. 

An operating cost (fare) no higher, and pre- 
ferably less costly, than would be the case 
for use of private vehicles. 

A level of comfort comparable to that given 
by inter-city transportation services, in 
terms of seat availability, interior environ- 
mental control, and riding qualities of the 
vehicle. 

A capability for integration with the general 


regional rapid transit services. It would be 


necessary to connect to and complement the rapid 
| 
.transit systems which exist, are under con- 


struction, or are planned by regional authorities 


for serving general regional travel needs, 


especially those in Metropolitan Toronto. 


However, the airport-bound rapid transit vehicles 


must be able to by-pass local service rapid 
transit vehicles and stations in order to 


provide for a non-stop point-to-point crip, 
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(v) A capability to allow for incremental expansion 
as needa are demonstrated in the future. The 
rapid transit would be expected to connect a 
series of off-site passenger and cargo processing 
centres scattered throughout the entire Toronto 
region served by the airport, by means of 
routes constructed on feasible and available 
rights-of-way. 

(vi) The airport rapid transit system must have 
relatively low capital construction cost, 
consistent with the "intermediate" capacity 
systems. 

The representative system selected for the purpose of 
the study consists of a network of grade-separated, exclusive 
travelled ways constructed in the median of proposed regional 
freeways and in utility corridors. These would connect the 
airports to a series of off-site passenger and cargo processing 
centres, the existing and proposed rapid transit systems in 
Metropolitan Toronto, and link the airports to each other. 
Connections could be made with the airports and downtown Toronto 
via the municipal rapid transit system, supplemented by surface 
transit connections on the regional road system. This could 
be extended to such commuter systems as the GO-Transit where 


they are in proximity to the site. 
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For costing purposes a passenger vehicle, like the most 
modern air-conditioned inter-city buses was assumed for the 
short term. This vehicle would include special features, 
such as equipment for easier and quicker baggage handling. A 
cargo vehicle similar to conventional trucks but ae having 
special provisions for loading and unloading was assumed for 
the short term. These vehicles would provide a high standard 
Qf service; yet maintain the maximum flexibility to accommodate 
technological developments in the future, both in regard to 
the regional tuensportatien system and that within the airport 
property. on ee transfer of passengers' baggage and 
cargo between modes would be minimized. 

The important advantage of this approach is the ability 
to adapt the routes and rights-of-way to accommodate vehicles 
utilizing rail, aint puaniaee Or other means of suspension and 
guidance, when and if they become casi bie for practical 
implementation and exhibit superior qualities over more 
conventional systems. Exhibit 2 shows a possible long range 
network of such rapid transit routes throughout the Toronto 
region. 

Reliable estimates of cost and performance could be 


prepared using such known vehicles and transit routes, 
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Improvements to the regional road system would also benefit 
Passenger convenience. These can take the form of additional 
lanes which could be added to existing or proposed Provincial 
freeways and highways in the area, and in a limited number 
of instances, by entirely new road connections where existing 
routes or previously developed road plans do not exist. 
Connections between the regional road system and the airport 
will be made. 

Exhibit 3 shows the highway system planned for the 
Toronto region in the future according to provincial and 
municipal plans, together with the new links that would be 
convenient to the airport sites Studied. It will be noted that 
the E and NE sites require minimal construction of entirely 
new freeway route connections. 

The estimated capital construction and maintenance cost 
for the road and rapid transit additions required to 2000 
is show in Table 5 for each alternative airport system. It 
will be observed that these costs are in the order of $150 
to $200 million in present value. Again, it is apparent that 
the Nw and E sites are at a significant disadvantage in comparison 


with other sites. 


GENERAL CONCLUSIONS 
eee 


From this analysis the following conclusions can be drawn: 
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Table 5 


COMPARISON OF DIRECT USER COSTS, 1971-2000 
($ million) 


Additional Additional Additional Additional 
Least Total Cost over Cost over Cost over Cost over 
Cost Cost Wt+tM NE + M SW +M NW + M 
Wwt+twM 380 - - ~ - 
NE + M 410 30 - = a 
SWw+M 430 50 20 “ ~ 
NW +M 480 100 70 50 - 
E+M 480 100 70 50 0 


Note: All costs are cumulative and are given in 1969 dollars constant 


Discounted at 8% to 1971 ; 


Order of Additional Additional Additional Additional 
Least Total Cost over Cost over Cost over Cost over 
Cost Cost W+M NE + M SW + M what 
N+ M 160 - ~ ~ ~ 
NE + M 170 10 ~ ~ - 
SW + M 190 30 20 - - 
E + M 200 40 30 10 ~ 


wW+M 210 50 40 20 10 
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Adequate ground transportation connections can 

be made to serve travel to and from each of the 
alternative airport systems. 

The introduction of rapid transit to serve airports 
in the future is a necessity. The most suitable 
system should be able to connect airports to each 
other, to the municipal rapid transit systems, and 
to a series of off-site processing terminals 
strategically located throughout the region at key 


interchange points with other ground transportation 


modes. Additions and improvements to the road network 


in proximity to each site will also be required. 
On the basis of total capital and user costs, and 
passenger convenience expressed in hours of 
travel, ihe W, NE and SW sites are far superior to 
either of the NW or E sites. 

The W site appears more favourable because of its 
location between the two areas of large passenger 
demand. The NE Site is the most convenient and 
least costly to serve the Toronto area with Malton. 
This Toronto airport system, in combination with a 
system to serve the specific needs of Southwestern 
Ontario is the best system to serve the total 


requirements of southern Ontario. 
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In addition to passenger convenience, the NE site was 
the only site that did not suffer any major drawback. The 
W site would not satisfy the airspace safety requirements and 
also conflicted with the objectives of the Ontario regional 
development plan. The SW site is very close to the Beverly 
Swamp and could have resulted in significant environmental 
disruption to a unique feature in the regional landscape. In 
any case, improvements to the regional airports in southwestern 
Ontario offset some of the advantages of the SW site in the 


snort term. 


oe NORTHEAST SITE 

Roads leading to the NE site serve recreation traffic from 
Metro Toronto to areas north and east of the airport. It can 
be expected that during periods of peak recreational traffic 
much of the available highway capacity will be utilized, Rapid 
transit facilities will, therefore, be more extensive and the 
advantages of this service will be available earlier at this 
site, 

The Federal and Provincial Governments recognize the 


increasing importance of rapid transit for urban and regional 


transportation as well as airport access. Provincial authorities 


are intensively examining feasible rapid transit systems to 
serve the people of the Toronto-Centred Region and the approach 


for the new Toronto Airport is consistent with this policy. 
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It appears that the existing regional road Svstem and those 
improvements proposed by the Province and Municipalities should, 
with incremental further additions, handle the private vehicular 
traffic destined to the new Toronto airport. 

The Federal and Provincial Governments together with the 
Municipalities are continuing to study the development of 
ground transportation facilities to assure both roads and 


transit will be properly integrated into the regional trans- 


portation network, 
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LAND USE 


The Ministry of Transport has been intensively studying the 
need for and the development of airport facilities for the Toronto 
region since 1966. The first phase from 1966 to 1967 examined 
the manner in which Toronto International Airport (Malton) might 
be expanded to accommodate the fast growing traffic volumes, and 
particularly the long-haul passenger demand. 

In 1968 the plan for the expansion of Malton was rejected 
in view of the large scale disruption that continued airport ex- 
pansion would cause to established residential communities. This 
decision had widespread public support. 

In 1969 studies continued on the Aviation Plan for Southern 
Ontario, including the possibility of a new Toronto airport. A 
considerable number of sites were identified in four broad zones, 
to the North, East, West and Northwest. One site, considered 
to be representative, was selected from each zone for the purpose 
of preliminary evaluation. 

The four sites selected were examined against a number of 
criteria such as airspace management, weather, and passenger con- 
venience. Among the most important criteria are number of people 
affected at each possible location, existing and potential land 
uses, and possible patterns of development consistent with airport 
construction and operations. A preliminary study of these factors 


extending over a period of two and a half months was completed 
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in February 1970. This study which was commissioned by the Ministry 
of Transport from Project Planning Associates Ltd. is briefly des- 
cribed in this paper. 

The work of some of the preliminary studies including the 
P.P.A. Ltd. report was summarized in an interim report, produced 
in September 1970. During this period work was continuing on 
the Aviation Plan for Southern Ontario, and by early 1971 it had 
been established that two systems of airports - a Toronto Area 
system, and a system for Southwestern Ontario - would meet the 
air travel needs of the two regions better than a single new airport. 
En such a plan, it was determined, the New Toronto Airport would 
require a maximum of four runways only. This not only meant Hee 
other possible sites could be considered for the new airport, but 
also considerably reduced the area which might be affected by noise. 
The Northeast site, north of Pickering, and the Southwest site, 
at Peters Corners, were identified for inclusion in the final 
evaluation. 
BACKGROUND 

In November 1969 planning studies of the four representative 
sites were commissioned, to evaluate and recommend patterns of 
desirable land uses for the 82,810-acres of lands which might 
be affected by flight operations at each. These studies were to: 


1) provide a pattern of economically and socially required 
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land uses which would be compatible with airport operations; 

2) identify opportunities for financial return to partially 
defray capital investment costs in the airport; 

3) protect the unknowing land consumer; 

4) assure that the airport impact area would develop properly 
through co-ordinated government planning; 

5) minimize the negative aspects of non-use of important lands; 

6) indicate the feasibility of proposed land uses from a ser- 
vicing aspect. 

The consultants undertaking the study were also instructed 
to work closely with the Goals Planning Committee of the Province 
of Ontario in matters related to that Committee's forthcoming 
policy recommendations. 

At this time it was assumed that the Government of Canada 
would, in addition to the site required for airport operations, 
acquire all of the land that might be affected by future flight 
Operations. The study was designed to demonstrate how these 
lands might be managed by the Federal Government after acquisition, 
paying special attention to ensuring that only uses compatible 
with future flight operations would be permitted. 

The report of this study was submitted before the Goals Planning 
Committee of the Province of Ontario had completed the first phase 
of its work. It noted however that the consultant's understanding 
of the Provincial policies at that time placed severe limitations 
on the study in terms of the land use potentials of the areas 


affected by flight operations. To quote: "The target populations 
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referred to (i.e. those defined by the Province) set limits on 
the future growth of centres in close proximity or adjacent to 
the Noise Lands such as Guelph, Orangeville, Acton, Georgetown 
etc, AS a result very little opportunity is provided for the 
rationalization of urban growth patterns to utilize portions of 
the Noise lands. The industrial land use potential of the Noise 
lands has been reduced considerably because of this. [In add- 
ition, the possibilities for including urban related uses (other 
than residential) within the Noise lands is virtually non-existent." 

The publication of "Design for Development: The Toronto- 
Centred Region" by the Government of Ontario in May 1970 set a 
more definite framework for planning the airport in the context 
of Urban-Regional Development Goals. Over the same period of 
time discussions with Ontario had established that the Province 
was both able and willing to ensure that only compatible dev- 
elopment would be permitted in the lands which might be affected 
by flight operations. This obviated the need for the Federal 
Government to purchase such lands to ensure land-use compatibility, 
and emphasized the need to integrate airport planning with the 
broad planning of the Toronto-Centred Region. The "Status Report 
on the Toronto-Centred Region" published by the Government of 
Ontario in August 1971 provided a further definitive basis for 
evaluation. 

In the context of the Aviation Plan for Southern Ontario six 
sites were selected fOr arinal evaluation. These were: 

: the West site - between Guelph and Milton 


; the Northwest site - near Orangeville 
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. the North site - just south of Lake Simcoe 
- the East site - just south of Lake Scugog 
. the Northeast site - north of Pickering 


- the Southwest site - at Peters Corners 


The first four of these sites were the subject of the P.P.A. Ltd. 


report. The material in that report, and new information developed 


for the two additional sites, was reappraised in the context of the 


subsequent agreements reached with Ontario, the more definitive 


planning which had been undertaken by the Province, and the updated 


airport requirements. 


Le 


EVALUATION CRITERIA USED IN THE REAPPRAISAL 


Political Boundaries 

A review of local government boundaries form part of the 
Provincial regional planning process. As a consequence, Ontario 
considered that such a review would be necessary wherever the 
new Toronto airport were to be located. Because of this, the 
relationship of possible sites to existing municipal boundaries 
not a significant item in the evaluation. 
Existing Land Use and Population 

Existing land use is the use to which the land in the 
vicinity of the airport, and most especially the land which 
might in future be affected by flight operations, is currently 
being put. This includes not only active uses such as farming 
or industry, but also more passive uses such as woodland and 


conservation. ' The trends in current land use were also taken 
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into account, i.e. is the land use tending to remain static, 
or is it changing and, if so, what are the implications of 
such changes? 

The number of persons likely to be affected by acquisition 
was estimated by reference to published data and recent air 
photography. Similarly, the number of persons who might in 
the future be affected by flight operations was estimated, 
on the basis of representative runway layouts. 

Planning and Development Activity 

Under this heading the P.P.A. Ltd. report, examined sub- 
Givision activity on and nearveach site. ‘This is one of’ the 
indicators of imminent urban expansion, which subject was 
dealt with in the reappraisal under several other headings. 
Planning policy issues are of considerably greater significance, 
and these are covered under "Urban/Regional Planning". 
Aoricultural Capability 

Capability for agricultural production was estimated on 
the basis of mapping undertaken by the Government of Ontario 


on behalf of the Federal Government under the Agricultural and 


Rural Development Act. This map series, entitled "Soil Capability 


for Agriculture", places all non-organic soils in seven classes 
ranging from Class 1 (which has no significant limitations in 
use for crops) to Class 7 (which has no capability for 

arable agriculture or permanent pasture). Classes 2 to 7 


inclusive, are divided into sub-classes which reflect the 


ilidpasD Litoé" belstisas Seren en Sid? HOA tnemgolaved tewa 


,noizete alsme1r oF erika eau Sank ld 2h ht 
rr ? Hee af n 


ae sin 
rey bas paip 


“ih a 


a. 5 } a 


ue 
ar 


noliteiupos yd betosiis sd of eae * sodmun oat 
Ante: 
tis Jneosx1 bas sjsb hada nq ot ‘songtetos ya betsmisee asw 
on 
ni trpim ow enoetsq to 1sdmyn ong a¥iaelimie eee 


,betemiszas esw anotstsisgo te 


t yd bedoetis ed exaust. 
Bren 
-etyoyvel yawnut ev idedaeeerc s+ to. ahead. edd, 


vi ivi JOR sagmgoieved bas pninns. 


mn? Reg A as ; 

dua benimexs ,j1roger .B30 .A.9.9 Smo Batbesd eid tebav 
rl fv 

; ee a 

el Sint .otte dose te98d BRB mo yiivisos ooteiv ia 
A =e - 


220369 iba; am 


-- 
sr 


2sw soardue doidw ,fotansqxs Asada Sosnin 

: F ny ~ , et ae —— ow oe e ? tan ee , i e val ill mI ae ey : : \ e he 
-2pnibsed. 18aas0 Leartsvse tw5nw [se leiqgsox ans OL ASL $iseb © 
~ } 


asnsoiai sis fa w93769 7p Y dazshienood 20 Sue @aueei yoiloq potnna ta 


4 


."“ontaneld Lanotped\nsdiu" 488A Bexsvoo o16 seedy bas’ 
= i 


ystlidegs? IsxviivoitpA” 


‘betsmiges asw noitovuborg Isxvtipeasape 262 . ys i lideqs> 


OiissnO Yo tnémateved odd yd cedepeeban pataqasm to eiesd ody 
rt ae | ? 
bis IstustiuoiiapA eft zsbnauw snemaxsvoed D6asbsa ert to itsrisd ag 


+a 
esteslo nevoe nt eltoe vinspto-non) ffs esnetg snl hi ale’ : 


Zs 


ni enmotissimil tasotiinpie ona il” Ho Ladw) 1. aestD mox2 eatens 


3072 yas Lidsqss on saa do kei) 4 gasid of (eqox> ~ 

ff v ‘ . 
1.02 4 2922619 - (oqusRag fasnsmreq to owsivoizps/ aids 

f ner 4 


eft toal tax doidw, conan ond bebivib onm 


eae Ti 


nature of the soil limitation in specific cases. The full 
descriptive legend is reproduced as Figure l. 

In addition to the maps at a scale of four miles to one 
inch used in the P.P.A. Ltd. study, use was made in the re- 
appraisal of the more detailed Provincial maps at a scale of 
1% inches to the mile. 

Recreational Capability 

Recreational capability is similarly mapped by the 
Government of Ontario for the Federal Government under 
the A.R.D.A. program, and a map series is published entitled 
"Land Capability for Recreation" which is at a scale of four 
Miles to one inch. More detailed compilations at a Sorbie of 
1% inches to the mile were also used in the reappraisal. 

Seven classes of land capability for recreation are 
identified. These, however, do not reflect the quality of 
the area for recreation, but rather the intensity with which 
it can be used. Thus a very good beach, capable of being 
used by many people at one time, might be in Class 1; an 
excellent area for collecting botanical species might be in 
Class 3, indicating that too intensive use might lead to its 
despoilation. 

Sub-classes of the seven classes indicate the type of 
activity that is available in any particular area. Where 
more than one activity is possible the potentials of each to 
provide recreation are added together to give the final grading. 


Thus a low grading overall, e.g. Class 6, means that while an 
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i SOIL CAPABILITY FOR AGRICULTURE 


| CLASS 7 SOILS IN THIS CLASS HAVE NO CAPABILITY FOR 
ARABLE CULTURE OR PERMANENT PASTURE. . 
This class also includes rockland, other non-soil areas, and bodies 
of water too small to show on the maps ; 


| DESCRIPTIVE LEGEND 


jis classification the mineral soils are grouped into seven classes on 
te of soil survey information. Soils in classes 1, 2, 3 and 4 are 
dered capable of sustained use for cultivated field crops, those 


asses 5 and 6 only for perennial forage crops and those in class 7 
jneither. ao | ORGANIC SOILS (Not ploced in capability classes) 


ome of the importont factors on which the classification is based 
| The soils will be well managed and cropped, under a largely SUBCLASSES 
\nanized system Excepting Class |, the classes ore divided into subclasses on the 


| Lond requiring improvements, including clearing, that can be made basis of kinds of limitation. The subclasses ore as follows: 


omically by the farmer himself, is classed according to its limita- * SUBCLASS C: adverse climate — The main limitation is low tempera- 
(} Or hazards in use after the improvements have been made. land ture or low or poor distribution of rainfall during the cropping season, 
jiring improvements beyond the means of the farmer himself is Or a combination of these 
ed Berording eg cea Sty f SUBCLASS E: erosion damage — Past domage from erosion limits 
|The following are not considered: distances to market, kind of agricultural use of the land. 
dls, location, size of farms, type of ownership, cultural patterns, 


Jor resources of individual operators, and hazard of crop damage SUBCLASS |: inundation — Flooding by streams or lakes limits agricul- 


orms tural use. 

he classificutior does not include capability of soils for trees, tree SUBCLASS P: stoniness — Stones interfere with tillage, planting, and 
4s, small fruits, ornamental plants, recreation, or wildlife. harvesting. 

he classes are based on intensity, rather than kind, of their limita- SUBCLASS R: shallowness to solid bedrock — Solid bedrock is less 
Ik for agriculture Each class includes many kinds of soil, and many than three feet from the surface. 


{le soils in any class require unlike management and treatment 
g SUBCLASS S: soil limitations — limitations include one or more of the 


SOILS IN THIS CLASS HAVE NO. SIGNIFICANT following undesirable structure, low permeability, a restricted rooting 
LIMITATIONS IN USE FOR CROPS. zone because of soil characteristics, low natural fertility, low mousture- 
holding capacity, salinity 


nil _ 


te soils are deep, are well to imperfectly drained, hold moisture 


Gnd in the virgin state were well supplied with plont nutrients. SUBCLASS T: adverse topography — Either steepness or the pattern 
/ can be managed and cropped without difficulty. Under good of slopes limits agricultural use 
_ ‘sins are moderately high to high in productivity for a SUBCLASS W: excess water — Excess water other than from flooding 

fonge of tield crops. limits use for agriculture The excess water may be due to poor drain- 
SOILS IN THIS CLASS HAVE MODERATE LIMITATIONS age, a high water table, seepage or runoff from surrounding areas 
NASS 2 | THAT RESTRICT THE RANGE OF CROPS OR REQUIRE * SUBCLASS X: Soils having a moderate limitation caused by the cumu- 
MODERATE CONSERVATION PRACTICES lative effect of two or more adverse characteristics which singly are 
he soils are deep and hold moisture well The limitations are not serious enough to affect the class rating 


erate and the soils can be managed and cropped with little diffi- 
. Under good management they are moderately high to high in 
luctivity for a fairly wide range of crops 

3 CONVENTIONS 


SOILS IN THIS CLASS HAVE MODERATELY SEVERE 

IASS 3 | LIMITATIONS THAT RESTRICT THE RANGE OF CROPS Large arabic numerals denote capability classes 

; OR REQUIRE SPECIAL CONSERVATION PRACTICES. Small arabic numerals placed after a class numeral give the approximate 
he limitations are more severe than for Class 2 soils They affect proportion of the class out of a total of 10 Letters placed after class 
hor more of tne following practices: timing and ease of tillage; numerals denote the subclasses, 1 e limitations 


iting and harvesting; choice of crops; and methods of conservation 


* 
; enot lass or subclass not present on this ma 
*r good management they are fair to moderately high in pro- PERGIES TANG aes Y 


ivity for a fair range of crops : EXAMPLES 
‘ SOILS IN THIS CLASS HAVE SEVERE LIMITATIONS An area of Class 4 land with topography and stoniness 4i 
ass 4 | THAT RESTRICT THE RANGE OF CROPS OR REQUIRE limitations is shown thus: 4 
SPECIAL CONSERVATION PRACTICES, OR BOTH 
ae ‘ An area of Class 2, with topographic limitation, and Class 4 
é€ limitations seriously affect one or more of the following prac- ine 743 
a ; : é with stoniness limitation, in the proportions of 7:3 is shown 7, Tt 4 Pp 
|: timing and ease of tillage; planting and harvesting; choice of su 
Ws; and methods of conservation. The soils are low to fair in pro- : 
ivity for a fair range of crops but may have high productivity for N.B. The color used for a complex area is determined by the first 
lscially adapted crop digit of the symbol Generally the dominant class appears first in a 
g yt Nd 


complex symbol However, in complexes of two arable classes (1-4) 
and one non arable class (5-7), the arable classes are shown first if 
they total one half or more of the map unit 


SOILS IN THIS CLASS HAVE VERY SEVERE LIMITATIONS 
) THAT RESTRICT THEIR CAPABILITY TO PRODUCING 
ASS S| PERENNIAL FORAGE CROPS AND IMPROVEMENT 


PRACTICES ARE FEASIBLE. ; 
| ia eee i blawot This pattern is overprinted on the color in complex 
je Bevanons are, 50 severe ft on e soils are not cope e ot use areas, except those having ratios of 8:2, 8:1:1 and 9:1. 
lustained production of annual field crops The soils are capable 

j'Oducing native or tame species of perennial forage piants and 

ibe improved by use of farm machinery The improvement practices 

hinclude clearing of bush. cultivation. seeding. fertilizing cr water 

vol 


SOILS IN THIS CLASS ARE CAPABLE ONLY OF PRO- 
ASS 6 | DUCING PERENNIAL FORAGE CROPS, AND IMPROVE- 
MENT PRACTICES ARE NOT FEASIBLE. 

e soils provide some sustained grazing for farm animals, but the 

itions are so severe that improvement by use of farm machinery 
}yractical The terrain may be unsuitable for use of farm machinery, 

e soils may not respond to improvement, or the grazing season 

be very short FIGURE i 
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area might provide excellent recreation opportunities for 

a limited number of people, too intensive use would lead to 

it being spoiled. The full descriptive legend is reproduced 

as Figure 2. 

It should be noted that this capability classification 
does not apply to improved recreational facilities sti as 
golf courses. These are dealt with under Existing Land Use. 
Urban/Regional Planning 

Alternatives are evaluated by regerence to the Toronto- 
Centred Region Plan, as updated by the Province of Ontario. 
Two definitive documents on this subject are those published 
by the Government of Ontario in May 1970 and August 1971. 
Subsequent refinements to the Plan which were described in 
the Announcement of the site on March 2, 1972, were made 
available to the Federal Government and used in the evaluation. 
Potential for Urban Development 

Potential for urban development was estimated on the basis 
of a number of factors. These include: 

. Growth in demand for land for development. 

: Suitability for building - all land which is subject to 
flood, which is too steep, or which exhibits special 
characteristics, is excluded. 

4 Ease of access and of servicing, considered in the context 
and framework of the Toronto-Centred Region Plan. 

Criteria Numbers 6 and 7 include the subject matter in 


the items "6. Servicing Factors" and "7. Land Capability 
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DESCRIPTIVE LEGEND 


Seven classes of land are differentiated on the basis of the intensity of outdoor 
reational use, or the quantity of outdoor recreation, which may be generated 
end sustained per unit area of land per annum, under perfect market conditions 


“Quantity” may be measured by visitor days, a visitor day baing any reasonable 
ortion of a 24 hour period during which an individual person uses ao unit of 
Wand for recreation 


“Perfect market conditions’ implies uniform demand and accessibility for all 
, which means that location relative to population centres and to present 
access do not affect the classification. 


Intensive ond dispersed activities are recognized. Intensive activities are 
in which relatively large numbers of people may be accommodated per 
it area, while dispersed activities are those which normally require a relatively 
ger area per person. 


Some important factors concerning the classification are: 


e The purpose of the inventory is to provide a reliable assessment of the 
ality, quantify and distribution of the natural recreation resources within the 
parts of Cancdo. 


e The Inventory is of an essentially reconnaissance nature, based on inter- 
rotation of aerial photographs, field checks, and available records, and the 
should be interpreted accordingly. 


e The inventory classification is designed in accordance with present popular 

preferences in non-urban outdoor recreation. Urban areas (generally over 

1,000 population with permanent urban character), as well as some non-urban 

industrial areas, are not classified. 

e land is ranked according to its natural capability under existing conditions, 
whether in natural or modified state; but no assumptions are made concerning 

is capability given further major artificial modifications. 

¢ Sound recreation land management and development practices are assumed 
for all areas in practical relation to the natural capability of each area. 

| ¢ Water bodies are not directly classified. Their recreational values accrue 

0 the adjoining shoreland or land unit. 

e Opportunities for recreation afforded by the presence in aon area of wild- 
and sport fish are indicated in instances where reliable information was 

| ikable, but the ranking does not refiect the biological productivity of the 


area. Wildlife capability is indicated in a companion series of maps. 
| LANDS IN THIS CLASS HAVE VERY HIGH CAPABILITY 
| FOR OUTDOOR RECREATION 


Class | lands have natural capability to engender and sustain very high total 
‘annual use based on one or more recreational activities of an intensive nature. 


i 


(Class | land units should be able to generate and sustain ao level of use com- 
erable to that evident at an outstanding and large bathing beach or a nationally 
known ski slope 


Veiass 2 LANDS IN THIS CLASS HAVE A HIGH CAPABILITY 
| aS FOR OUTDOOR RECREATION. 


Class 2 lands have natural capability to engender and sustain high total annual 
hse based on one or more recreational activities of on intensive nature. 


LANDS IN THIS CLASS HAVE A MODERATELY HIGH 
CAPABILITY FOR OUTDOOR RECREATION. 


® ‘ 
i-loss 3 lands have natural capability to engender and sustain moderately 
high total annual use based usually on intensive or moderately intensive activities. 


; | LANDS IN THIS CLASS HAVE MODERATE CAPABILITY 
FOR OUTDOOR RECREATION. 


Class 4 lands have natural capability to engender and sustain moderate total 
nnual use based usually on dispersed activities 


| cuss 5 LANDS IN THIS CLASS HAVE MODERATELY LOW 
CAPABIUTY FOR OUTDOOR RECREATION. 

(tess S lands hove natural capability to engender and sustain moderately low 
‘otal onpwol use based on dispersed activities. 

CLASS 5 LANDS IN THIS CLASS HAVE LOW CAPABILITY FOR 
OUTDOOR RECREATION. 

j-lass 6 lands lack the natural quality and significant features to rate higher, 


jut have the natural capability to engender and sustain low total annual use 
jased on dispersed activities. 


| CLASS 7 LANDS IN THIS CLASS HAVE VERY LOW CAPABILUTY 
FOR OUTDOOR RECREATION. 


(hoss 7 londs ran fs practically no capabtfity for any popular types of recreation 
|cTivity, but there may be some capabilty for very speciclized activities 
Wm recreation aspects, or they may simply provide open spoce 


FIGURE 2 


CANADA LAND INVEN LORY 
LAND CAPABILITY FOR RECREATION 


SUBCLASSES 


Subclasses indicate the kinds of features which provide opportunity for recreo- 
tion. They are, therefore, positive aspects of band and do not indicate limtctiors 
to use. Features may be omitted from a unit, either because of the imposed 
three-feature limit, or because their presence was unknown or unconfirmed. 


The degree to which these features are judged capable, ccllectivelv, of 
generating and sustaining use for recreation, determines the ciass The sequence 
in which they are listed indicates the order of their significance. Subordirate 
features moy be relatively insignificant and the class of a unit shosid not be 
interproted to indicate the capability of a secondary or tertiary feature. 


Tho subclasses are: 


SUBCLASS A—Lland providing access to water affording opportunity for 
angling or viewing of sport fish. 

SUBCLASS B—Shoreland capable of supporting family beach activities In high 
class units this will include family bathing. In Classes 4 and 5, the activities 
may be confined to dry land due to cold water or other limitations. 

SUBCLASS C—Land fronting on and providing direct access to waterways with 
significant capability for canoe tripping 

SUBCLASS D—Shoreland with deeper inshore water suitable for swimming or 
boat mooring or launching. 

SUBCLASS E—Lond with vegetation possessing recreational value 

SUBCLASS F—Waterfall or rapids. 

SUBCLASS G—Significant glacier view or experience. 

SUBCLASS H—Historic or pre-historic site 

SUBCLASS J—Area offering particular opportunities for gathering and collecting 
items of popular interest. : 

SUBCLASS K—Shoreland or upland suited to organized camping. usually 
associated with other features. 

SUBCLASS L—Interesting londform features other than rock formanons 


SUBCLASS M—Frequent small water bodies or continuous streams occurring in 
upland areas. 

SUBCLASS N—Land (usually shoreland) suited to family or other recreation 
lodging use. 

SUBCLASS O—Land affording opportunity for viewing of upland wildlife. 
SUBCLASS P—Areas exhibiting cultural landscape patterns of agricultural, 
industrial or social interest. 

SUBCLASS Q—Areas exhibiting vanety, in topography or land ond water 
relationships, which enhances opportunities for general outdoor recreation 
such as hiking and nature study or for aesthetic appreciation of the area 
SUBCLASS R—Interesting rock formations 


SUBCLASS S—-A combination of slopes, snow conditions and climate providing 
downhill skling opportunities 


SUBCLASS T—Thermal springs. 
SUBCLASS U—Shoreland fronting water accommodating yachting or deep 
water boat tripping. 


SUBCLASS V—A vantage point or oreo which offers a superior view relative to 
the class of the unitis) which contain tf, or a corridor or other area which 


provides frequent viewing apportunities 
SUBCLASS W—land affording opportunity for viewing of wetland wildlife 
SUBCLASS X—Miscellaneous features with recreational capability 


SUBCLASS Y—~Shoretand providing accass to water suitable for popular foram 
of family boating. 

SUBCLASS Z—Areas exhibiting tajor, permanent, non-urban man-made 
structures of recreational interest. 


CONVENTIONS 


large arabic numarais denote cupabstity chosses. 

Upper case letters denote subclasses. 

There may be area distortion due to scale limitations, porticuterty in fre case of 
corridor-shaped units. 
% Denotes class or subchass not present on Mis mop. , 


EXAMPLES 


An area of Class | shoretand with very high capability to 
generste intertive fomily bathing ond beach activites, 

fronting and providing occass to a water body suited fo ] 
family boating and with a backshore suited to organized 

com ing is shown thus: 

A complex unit containing Clams 5 uptand exhibiting 

diversity of natural landscape and possibilities for gathering Pee 
ead cotlecting; Clem 3 sborelands wrth capability for loxgeng 59385% 
end family boating cad Clam 5 epland with vrewing pot va 
sibilities and interesting rock formations, the pragortioss 

of 6:&1 is shown from 
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Summary and Potential Industrial Lands by Class", in the 

P.P.A. Ltd.,report. 

Comparison with Conceptual Urban Airport Complex 
Prototype patterns of urban development in conjunction 

with a major airport were developed as a basis for comparison 

of airport sites. The basic concept involves: 

= urban development (residential and commercial) in the 
areas outside flight paths; 

- industrial and agricultural uses in those areas which 
may be affected by flight operations; 

= rapid transit linking urban communities and the airport. 
The feasibility of implementing such a concept will 

depend on: 

- the potential of the site location for urban develop- 
ment as this relates to the growth in demand for building 
land. 

= the suitability of the site conditions for development 
in this way. 

Social and Environmental Implications 
The reappraisal takes account of the positive implica- 

tions of creating employment and stimulating development 

in support of planning goals, as well as the disturbance to 

existing population. 

Comparative Evaluation of Adjacent Lands 
In the reappraisal, the use of adjacent lands that 


could be affected by flight operations has been considered 
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in a broader context. The desirable patterns for future 
development of these lands have been outlined in the framework 
of the planning objectives of the Toronto-Centred Region and 
more specifically the goals for the form and nature of dev- 
elopment in the various parts of the region. These adjacent 
lands are therefore an important element with integrated 
planning of the airport and the Region. 
EVALUATION OF THE NEW TORONTO AIRPORT SITE 
The New Toronto Airport site was evaluated with respect 
to the criteria listed above. The following is a summary of the 
findings: 
Existing Land Use and Population 
Over 90% of the site, and a'similar proportion of the 
lands which may be affected by flight operations, has been 
Cleared for agriculture. The only sizable areas of woodland 
remaining occupy lands classified as having severe limitations 
for agricultural purposes, to the north and south of Goodwood. 
However, the effects of proximity ot the urban area of Metro- 
politan Toronto are already being felt. Land is changing hands 
at prices which reflect development potential rather than 
agricultural capability, and less than 50% of the farms are 
owner-operated. 
All of the other sites considered are largely used for 
agricultural purposes. The West site rates highest in agricul- 
tural production, but land use is being influenced by proximity 


to Metropolitan Toronto, and many farms are of the recreation 
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farm type. 

There are no conservation areas within the land to be 
acquired for the new Toronto Airport. The extent to which flight 
Operations may affect conservation areas will not be known definitely 
until on-site engineering investigations have made it possible for 
runway locations to be finalized. However, it appears likely that 
only two may be affected to any significant extent, while five 
more may be marginally affected. All of the conservation areas 
are shown by the Canada Land Inventory to be suitable only for 
outdoor recreational activities of a dispersed nature. 

Three golf courses are affected by acquisition. One or 
two of these may remain in use for a number of years. Two 
more courses may be affected by flight operations. 

The latest estimates indicate that at the the New Toronto 
Airport less than 2,500, persons will be affected by acquisition; 
the majority of these will not have to move for a number of years. 
Exactly how many can remain will depend on the final runway 
locations. Similarly, the exact number of people who will be 
affected by flight operations will only be known after on-site 
engineering investigations are complete and runway locations 
Finalized. The latest estimates confirm that this number 
WiLL wziot exceed 2,000,in all. and some of these ant not be 
noticeably affected until the late 1980's. | | 

Of the other sites, the North (or Lake Simcoe site) was 
rejected primarily because of the large number of persons who 


would be disrupted. The West site is similar to the Northeast in 
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terms of numbers disturbed, and at the other sites a somewhat 
smaller number would be affected. 
Agricultural Capability 

Almost three-quarters of the New Toronto Airport site 
is Class 1 agricultural land, the balance being Class 2. How- 
ever, certain areas are already showing signs of neglect as 
land ownership changes under the pressure of speculative 
land purchases. 

Over 80% of the lands which may be affected by flight 
operations are Class 1 and 2 agricultural land. The balance is 
Class 6 agricultural land with severe topographic and fertility 
limitations. 

There is no doubt that in terms of agricultural capability 
this site ranks higher than the others considered. However, as 
has” beer demonstrated,” agriveuicural’ soil suitability is declining 
in importance as a determinant of land use in the Pickering area. 
Recreational Capability 

Approximately 90% of the New Toronto Airport is Class 6 
recreational land. It Could sustain some dispersed activities, 
e.g. viewing the natural landscape.: The remaining 10% of the air- 
port site is Class 5 recreational land, defined as having a 
moderately low capability for outdoor recreation, again based on 
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Approximately 80% of the lands which may be affected 
by flight operations is Class 6 recreational land, and the 
balance is Class 5. A very small area of Class 4 land around 
Musselman Lake may be marginally affected; this land has a 
moderate capability for outdoor recreation of a general and 
dispersed nature. 

In contrast to all other sites, at the selected location 
there is no unique recreational oppurtunity that would be 
adversely affected by airport development. The North site 
would affect Lake Simcoe; the East, Lake Scugog; flight 
Operations at the West would affect the Niagara Escarpment, 
Significant acreages of which have been designated as Escarp- 
ment Control Lands; and similarly in the Northwest, two areas 
with good recreation capability would be aftected. 

In both the Northeast and the West, recreation farming 
is playing an increasing role as farmers of long standing sell 


their holdings in response to attractive prices offered. 
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Urban/Regional Planning 


The Northeast and East sites support Ontario's regional 
planning strategy of providing a stimulus to development east of 
Metropolitan Toronto, and structuring development along the Lake- 
shore corridor. The development of the Northeast site also coin- 
cides with the phasing of the Province's Design for Development 
Plan. 

The other sites are less consistent with the Provincial 
urban and regional development goals. The West site in particular 


would be in conflict with the Provincial Plan. 


Capability for Urban Development 


Only at the Northeast site and the West site is there 
significant interest in major urban development in the near future. 
Both are located in proximity to existing urban centres, and in 
both increasing land values and the purchase of land by urban 
interests, reflect plans for more intensive development in the 
near term. 

At both of these sites there is ample Suitable Land. of or 
building, and current and future accessibility is good. 

The construction of municipal, services. such .as: water. and 
sewers will relate principally to the provisions of the Toronto- 
Centred Region Plan. The areas to the south and east of the New 
Toronto Airport are planned to be serviced in the early. years. of 
implementation of the Toronto-Centred Region Plan. Such services 


are not planned for the vicinity of the West site, 
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Comparison with Conceptual Urban Airport Complex 


The development planned in conjunction with the New 
Toronto Airport represents the Urban Airport Complex as origin- 
ally envisaged, modified for local site conditions. In inte- 
grating the airport with the urban structure of the Toronto- 
Centred Region Plan, residential development ultimately reaching 
200,000 is planned for North Pickering, to occupy the areas south 
of the airport and which will be unaffected by noise. Industry 
will be located on lands which may be affected by flight opera- 
tions, in North Pickering between the residential areas and the 
airport. Transportation and service corridors will be located 
where possible under flight paths, It is planned to link the 
new airport to Toronto and the commercial centres of adjacent 
urban communities by rapid transit. The balance of the lands 
which may be affected by flight operations will be planned as 
open areas between major communities, and be retained for 
agriculture and other compatible uses. 

It will thus be seen that all residential ‘areas in the 
vicinity of the new airport will lie outside the flight paths, 
and will not be affected by noise. 

The lands to the west and north of the site which may 
be affected by flight operations: are in zone 2 of the Provincial 
Plan, which is designated for agricultural, recreational and 
other open space uses. This land is currently used mainly for 
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agricultural purposes which are compatible with flight operations. 
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Of the other sites, only the West was judged as being 
well suited for the development of an Urban Airport Complex. 
However, as noted by the P.P.A. Limited report, Provincial policy 
does not allow for urban growth of the magnitude envisaged 


by this concept at any of the other sites including the West. 


Social and Environmental Implications 


Both the Northeast and the West sites occupy areas 
where the original social structures have evolved. Farmers are 
selling their holdings to "recreation farmers," city dwellers 
are constructing expensive homes along the ravines, and hence 
the whole nature of the population is changing. In either 
location airport development would tend to accelerate an 
existing pattern of change. 

The new airport will bring new jobs to the Northeast 
and broaden che! ena teeae base. It will stimulate the new 
communities planned by Ontario for the eastern part of the 
Toronto-Centred Region--communities which will be forward 
looking, and aimed at establishing new standards in terms of 
the quality of urban life. Only the Northeast site offers 


this opportunity. 


Conclusions 

The New Toronto Airport is located on land with a 
high capability for agricultural and urban Dirooenet The 
potential for urban development had been recognized by Ontario, 
Metropolitan Toronto and the private sector before the airport 
Site was selected, and land had already begun to change hands 


in anticipation of development. 
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Recreation farms are a significant and growing feature 
of the land use of the area. Other Recreation possibilities are 
limited. The present land use of the area indicates that it is 
already being influenced by the growth of Metropolitan Toronto. 

The co-ordinated planning of airport and adjacent land 
will ensure that maximum advantage is taken of this opportunity. 
The Northeast site is the only site for which urban development 
of the magnitude envisaged is both feasible and in accordance 
with Provincial Policy. In the planned development of the air- 
port and its environs, this land could be utilised in an 
appropriate way consistent with its natural characteristics 


and location. 
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FINANCIAL IMPLICATIONS 


Introduction 

In 1966, the Federal Ministry of Transport 
initiated studies on the long range requirements for aviation 
in Southern Ontario. The first phase of these studies was 
completed in 1967 and demonstrated that traffic volumes would 
reach some 20 million passengers by the mid-1980's. The 
planners proposed a major expansion of the existing airport 
at Malton to accommodate the growth in traffic. The Government 
of Canada decided against proceeding with this proposal when 
it became evident that Malton Airport could not continue to 
accommodate the forecast growth in traffic beyond the mid=930's, 
in view of the great numbers of people who would be disrupted 
by the expansion that would be necessary. 

In December 1968, it was decided that a system 
of airports would be developed to accommodate the traffic of 
Southern Ontario. Malton would continue as an important 
airport but could not be expanded to accommodate all of the 
air traffic, and a new international airport would be developed. 
The next phase of these studies was undertaken jointly by the 
Federal and Provincial Governments and examined alternatives 
for the aviation plan for Southern Ontario and sites for a 
possible new international airport. The Federal/Provincial 
team reported preliminary findings in the fall, 1970, dealing 
particularly with the evaluation of four sites for the new 
airport, each being representative of a range of possible sites 


in a given zone. 
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Work continued on the aviation plan during 1971 
leading to the conclusion announced on March 2, 1972, that 
Southern Ontario will be most conveniently served by two 
Systems of airports: a Toronto airports system and an air- 
ports system for Southwestern Ontario. In the framework of 
this aviation plan, the site northeast of Toronto has been 


selected for the new Toronto airport. 


In all of this research over the years, the very 
important aspects of financial feasibility have been examined 
intensively along with the other pertinent issues such as air 
Safety, passenger convenience, social and environmental change 


and regional economic development. 


This paper describes the results of the examination 
of the financial aspects. The facts presented demonstrate 
that the Toronto airports system as proposed is a sound invest- 


ment and meets every test of financial feasibility. 


Investment and The Airports Revolving Fund 


Large international airports are vast enterprises. 
The facilities cater to millions of passengers and accommodate 
many aircraft costing as much as $25 million each. In this 
regard, it is interesting to note that while the first phase 
of the facilitigs at the new airport will cost approximately 
7200 million tor construction, on a typical day in’ the .early 


1980's, only a few years after operations commence, those 
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facilities will accommodate aircraft costing approximately 
po aeons 

Activities at an airport employ many people 
in a wide range of jobs, some in highly sophisticated managerial 
and technical positions and others in the servicing, maintenance 
and related fields. By the time of opening of the new airport 
in the late 1970's, some 20,000 people will be employed at 
this airport and Malton, and the number is forecast to exceed 
35,000 by the mid-1980's. 

At airports throughout the world, charges are 
levied for the use of the facilities. In Canada, charges are 
based on the frequency and duration of use. The revenue from 
the charges helps to pay for the operation of the airport 
facilities. In fact, large international airports can be 
operated on a financially self-sufficient basis, i.e. revenues 
earned by the airport are sufficient to meet operating and 
maintenance costs. In some cases the revenues will be sufficient 
to recover the capital costs of building the facilities and 
to meet interest charges. 

The Government of Canada is responsible for the 
provision and operation of aviation facilities in Canada. [In 
recognition of the growing revenues and expenditures from the 


larger international airports, such as Malton, the Government 
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established the objective that such airports should be operated 
on a financially self-supporting basis. In other words, public 
monies spent would be recovered over the life of facilities 
through charges established to yield adequate revenues. Under 
this policy, airport systems which are self-supporting are 
financed through The Airports Revolving Fund and not from 
general tax revenues. Should the Revolving Fund need addi- 
tional capital, Parliament appropriates the monies needed. 


Interest is paid on the balance outstanding. 


Generally speaking, international airports in Canada 
are self-supporting. Consistent with this policy, the Canadian 
Air Transportation Administration of the Ministry of Transport 
established the criteria that the new airport and Malton should 
be self-supporting and yield a return on the investment at 83% 


per annum. This paper shows that this objective will be met. 


In summary, the expenditures for the airport are a 
sound financial investment in a needed facility. Money spent 
will be recovered.from revenues from the operation of the 
airport. The project therefore does not involve spending tax 
dollars that might otherwise be employed for public works 
elsewhere in Canada. 


Financial Evaluation 


The proposed investment of public funds was assessed 
using the following criteria: 


== that planned expenditure be a direct reflection 
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Passengers in millions 
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20 
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TABLE 1 


PROJECTED ANNUAL PASSENGERS 
OF THE 
TORONTO AREA AIRPORTS SYSTEM 


IN RELATION TO THE AIR TERMINAL CAPACITY 
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Air terminals under construction 


Existing air terminal capacity 
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of demonstrated requirements for additional 


Sie pore. Tact litaes:s 


a that the proposed investment be made after 
evaluation of alternatives, taking full ac- 


count of comparative costs and benefits; 


re that the operation of the airport system be 
financially self-sustaining over the useful 
life of the facilities. 


Need for Investment 


Greatly expanded facilities will be required to 
accommodate the traffic, whether it were to be directed to 
the new airport or Malton. Forecasts call for increases to 
approximately 20 million annual passengers by 1985 and some 
30 million by 1990, from the present 7% million. Existing 
terminal facilities for handling aircraft, accommodating 
people and parking cars are overcrowded. This situation will 
be improved in the short term with the opening of Terminal 2 
at Malton. Even with completion of all stages of the new 
terminal now under construction at Malton, capacity will only 
be available for approximately 12 million annual passengers 
equivalent to the traffic of the late 1970's. The need for 
these additional terminal facilities is reflected in Table l 
(Opposite). It,is seen that passenger terminal facilities in 
addition to those in existence and under construction will be 
required by 1978 and that, by 1990, additional capacity for a 


further 24 million annual passengers will be necessary. 


aor 
Lsnok3ibbs 102 asnomoxiups: bosextenonob 20 > 


ee ga9tstilios? srognie 
is er nee. 
setts obsm od jnomtegvat bee ogoxq ert jet 


-os Ifut patast eavidsitiot{s to Waiseutave 
-etiiened bas et809 evitsisqmoo to tavoo 


ed motaye troqiis edt Bo noisszeqo,eds tet  - 
{uteeu sit xevo painisjave e-tise yiielonsad? 
8823 i tos edt to etl 


stnemsesoval ‘102 


om | 


ot boexriupez ed Iliw este#ilios? bebasqxe yissexo 


: : 
i - , 


os baetosxrrkb ad ot axrew Jf teAtodw ort text et 9+ 6bommoo 


ot aesesstont tot {[[s9 etesssz0% .noctisM x10 troquis wen edt 
a 
. 


ss @8e@L vd axepnseasq Isuans noiliim O§ kia 


aitetxd .noktilim ¥¥ tnee sig sds mort ,oeel yd noiffin 
nk Sutonesens .tistorts pakibasd 107 asitilins? Lent 
tw notisusie etAT .bsbwo1rpizevo sms 2159 paiaxsq bas Siqoeq 
¢ LenkmxsT to paineqo oft dtiwemet txode sit ae bevoxqmi 9¢ 

wen edt to espste [is to notget@moo diiw neva aos iem 3 
yino iltw ytiosqs> . not fl [sM 36 moktowxteroo st9baw worn ‘Lent m 9 


) exepneeesq [eunns noiiliim SI vietemtxoxags 1023 oldslisve et 


tot been eT a! over eset ond to Sitiszt eds oF stnoleving 

' r: = 

f, olde? nt betosltor et a9ishitoe2 Lenimres enotsébbe 980 
ni esitilios? Isaimist repnoaesq dads mesa et esi 


7 
' ed ILiw noizovztenos yebau bas. eonsteixe mio mee ee | 


.. & 202% ¥ oa isnot bbe: .ovet va deal bas are. 
' = ; 


These additional terminal facilities would be 
required in any event, either at the new airport or Malton. 
Most significant in financial terms, these terminal facilities 


represent in excess of 80% of the total forecast expenditure 


to the year 2000. 


Table 2 (below) compares in percentage terms the 
total capital investment at the new airport with that of the 
full expansion at Malton according to the 1967 Plan. (In fact 


such expansion is not acceptable, but the comparison is made 


to demonstrate the financial implications). 


TABLE 2 


COMPARATIVE COST ESTIMATES (Millions of 1971 dollars) 


New Expansion 
Airport Malton 
Land ork y2" 3 
Terminals, Internal 84 3 82 3 
Roadways, etc. ; 
Runways 9 &% 6 & 


100 3% 100 % 


In both cases the total expenditure to the year 2000 
is approximately one billion dollars. Approximately $300 mil- 
lion is required to provide facilities at the new airport 


sufficient to meet demands to the mid-1980's. 


There are two significant differences between 


developing the new airport and expanding Malton; the amount 
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and cost of land required, and number and cost of runways 


to be built. 


At Malton, some 3,000 acres of extra land to the 
south-west would have to be acquired for expansion, whereas 
at the new airport about 18,000 acres can be acquired at 
approximately half the cost. The long term advantages of 
tne flexibility afforded by this additional land at the new 


airport, are obvious. 


At Malton one additional runway would be required, 
versus two new runways at the new airport, to ensure capacity 
at the new airport both in the primary and secondary direction 
of operations. The one runway at Malton would, however, be 
relatively more expensive because of the construction difficul- 
ties caused by the proximity of Etobicoke Creek. At the new 


airport the additional runway will provide additional capacity. 


Thus the investment for constructing the facilities 
at the selected site over the next thirty years as compared 
to those necessary for full expansion of Malton requires the 
Same investment, but provides more flexibility in land area 


and in runway capacities. 


Substantial expenditures would be required to expand 
the ground transportation facilities to Malton. The selected 


new airport site takes advantage of existing Provincial 
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Government plans to develop transportation systems. Not- 
withstanding the fact that the Federal Government is 
responsible for airport construction costs and the Provincial 
Government for transportation systems costs, the more effec- 
tive use of public funds is to the advantage of the people 


of the Toronto-Centred Region and Canada. 


Phasing of Investment 


The future requirements have been estimated for a 
thirty-year time frame for the purpose of planning and 
evaluating all implications of the alternate approaches. 
To satisfy the needs of the near future to the opening of 
the new airport by the late 1970's, approximately 30 per- 
cent of the total thirty-year investment will be necessary. 


This is demonstrated in the phasing program shown below: 


INVESTMENT PHASING 


Expenditures (percentage) 


To opening year (1972~-1978/79) 30562 
199.8:/7 9-19 85 14 % 
1985-1990 19. % 
19.9 0= 2.0 0.0 31% 
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NO decision to commit the majority of the 
expenditures will be necessary until the 1980's and 1990's, 
allowing complete flexibility in the allocation of traffic 
and the development of the new airport. This approach will 
enable the Government of Canada to decide on future develop- 
ments when required. In financial terms it simply means that 
each dollar invested will be conscientiously evaluated before 


being committed. 


Financial Consideration of Alternatives 

Studies were also made to evaluate the financial 
implications of developing the new facilities at each of the 
alternate.sates. | Although the, total. investment. required at 
the various sites was not substantially different, the 
selected site required less expenditure than others. 

A Major Gifference, is impthe costs of providing the 


necessary public services to support the operation of the 


alrportie access, transit and) road connections',and utilities 
such as.,water, sewage and hydro..,iIn this regard the selected 
site was,far superior to other) Sites. The proximity to Lake 


Ontario means less money needed to build the expensive main 
lines for services. The site complements provincial transport- 
ation plans and will therefore not require great additional 


expenditues for access. 
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Financial Viability 

The operating costs and the revenues from the 
facilities were analyzed, in addition to the detailed capital 
COsr analyses. This *tiirormation provided the basis of: a 
complete evaluation of the financial viability, to determine 
that the new airport together with Malton would be financially 
self-sufficient. 

The estimates for projected operating costs and 
revenues are based largely on facts derived from past 
experience at other major Canadian airports. Airport operating 
costs and revenues are well defined by the Canadian Air 
Transportation Administration and detailed policies and 
procedures have been established for their estimation. 

Briefly, operation and maintenance costs are 
identified for each of the major centres of activity or 


operational units of an airport, viz: 


- terminal buildings 

~ terminal area (space for car rental, 
service station concessions, 
administrative building, etc.} 

- airfield (runways, ramps and apron 
facilities, taxiways, aircraft parking 


Space, etc.) 
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- industrial area (land rented to hotels, 
other commercial tenants and 


industrial concerns) 
_ car park (indoor and outdoor) 
- air navigation and meteorological 
facilities (air traffic control, tele- 
communications - primarily the control tower). 
The concept of self-sufficiency by type of airport 
operation enables charges to be levied in relation to the 
direct use of the facility as well as to overall costs, 


thereby providing strong financial management and control. 


The groups of users of the facilities who provide 
the revenue through which the airport is funded include the 
following: 

= commercial aviation 

- general aviation 

concessionaires (terminal building and area) 
= hotels, commercial and industrial tenants 


= general public. 


Thus, an airport generates revenue from many sources 
in the form of landing fees levied on airlines and private 
aircraft, general terminal charges levied for use of terminal 
facilities, refuelling charges, rent from the many commercial 


concerns and fees from car parking. 


vefotod ot f bod ee: ‘brel) “ae 
ta! ‘edns54 Paes ata 


(amteone Tetzzeutel.. 

(se0btv0. bas meh ,aaag xn. 

Isvipoloxoesom bres noijspives. xis. a 
ad 

-alo3 .foxrstnoo citisxt sis) eoitiltos? . Te 


\) rey hs = 


. (xewot Loxztmos odd ylixemi xq - gnoitsoinummos 


ie 


grogiis to eqys yd youstoitive-iise to tgqeson0D edt... 


i 
oft of noissie 9x ak beived ed ot eopasdo aoidsns soltsxs 
Rene? 


,at2oo ‘Listeve ot 26 tlew es yiilios? edt to oan soouth 


-Lorng2 bas thomepenem {etonsai2 pnorte ‘pakbivoxq ydexed 


sbhitvorg odw esttiliost edt to exoav to equoxzp edt 
ert ebulont bebaut ef tszoqzis ons doitdw dpyordt ounever. ed 
} _ prpaiwol of 

noijsive [skousmmo>., , = 

aoijsivse Lsieasp T+elae 

(sexs bas paiblivud Isnataries) so1tsnotaesDnoD ane 
ajnenet isittevboai bas Isiousmmoo valetod * 


soilduq Istzenep, =. 


esoivoe yasm moti sunevei estisi1snep $togtis as ,eunT a 
etjsvixg Bas eenilits co heivel exet pepe to eatelsiad) 


4 


Isnimzusd to seu stot bsivel esprsdD Lsenimis+ ‘[srensp 3367 ont 


hg iodtnameis yosm ot mox? tne \ eepredy pail loutet egies 


yy 
o-* ” 


yt 


-pnistzsg 169 moxi 299% bas ante: 


Ls a 
ne es, 


2h> 


In this way, airports included in the Airport 
Revolving Fund operate similarly to any other business - 
they provide services and facilities for which the user is 
charged. Details of these charges are made available by 
the Canadian Air Transportation Administration in the 
publication: Air Services Fees Regulations, Ministry of 


Transport, Airport and Field Operations Branch. 


The financial analysis demonstrated that the two- 
airport system would operate at a surplus from the opening 
year of the new airport. Indeed, over 'the twenty-year 
period to 1990 the two airports will produce a return on 
investment in excess of eight per cent, thus enabling them 


to be completely self-supporting. 


Financial Risk 


Two very important conclusions are to be drawn. 


Firstly, the cost of developing the new airport is 
virtually the same over the thirty-year period as the costs 
of expanding Malton according to the 1967 Plan. Everyone 
understands that Toronto needs additional airport facilities, 
particular ly "terminal ‘buildings ;“and "it ig Sust "thesé 
facilities that constitute the greatest portion of the 


investment. In other words, investment in the new airport 
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is»the least. costly way to provide the needed facilities, 


involving the least risk of public funds. 


Secondly, the investment is financially sound. 
The new airport and Malton will operate at a profit. The 
investment, drawn initially from the Airports Revolving Fund, 
will not be a drain on public funds, but a sound investment 


in the public interest. 


Development Benefits 


In addition to the soundness of the investment, the 


new airport promises very important development benefits. 


Malton cannot be expanded to accommodate all of the 
traffic to the year 2000 because such expansion would dis- 
rupt some 70,000 people, according to counts made in 1967, 
and some 94,000 according to the 1971 Census. The costs for 
airport facilities for such expansion according to the 1967 
Plan are shown in this paper in order to compare the alter- 
natives in financial terms. It is most significant that 
these additional 24,000 people have located in areas that 
are not affected by noise; areas that were promised protection 
when the decision not to expand Malton was made in December, 
1968. This simply means that at Malton it would not be 
possible to develop the facilities needed, and that the people 


of the Toronto-Centred Region would suffer from not having the 
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same opportunities to fly to visit families and vacation 
spots, and for business. The commerce of this region would 


suffer accordingly. 


The air traffic at Malton will continue to be 
restricted. These restrictions will become increasingly 
annoying for the travelling public and increasingly more 
prohibitive to the airlines seeking to maximize the use of 


very costly aircraft. 


The 1967 Malton plan provided for expansion to the 
mid-1980's and slightly beyond, but flexibility would be 
severely limited by the lack of additional land for further 
airport development. At the new airport, at the same cost, 
flexibility is achieved that will permit meeting the unfore- 
seen demands of the future. At the same time, initial costs 
are no higher and each stage of expenditure can be evaluated 


prior to commitment. 


The total capital costs of expanding Malton exceed 
the capital costs of developing the new airport, largely asa 
result of the additional urban roads required to handle all 
of the ground traffic that would be concentrated at the one 
point at Malton. In this regard, the combined roles of the 
new airport and Malton make better use of the existing and 


planned provincial transportation networks. It is interesting 
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to note that airport access is a major factor limiting 
Capacity at Kennedy, O'Hare and Los Angeles International, 
the three largest airports in the United States. Malton 
would reach this situation by the mid to late 1980's. 

Most important, is the enhancement or avoidance of 
deterioration of the quality of life for many, now and in 
the future. At the new airport, all the land that will 
ever conceivably be affected by flight operations, by noise 
and other factors, will be controlled so that future urban 
development will be compatible. This planned protection of 
the community is possible because development has not yet taken 
place. At Malton, retroactive protection over designated 
areas is just not possible. The 1969 zoning applies to the 
existing three runways and makes allowance for the traffic to 
the mid-1970's. Beyond that the situation would deteriorate 
for great numbers of people. At the new airport, protection 
and flexibility to accommodate unforeseen developments are 
provided. 

In summary, the Toronto-Centred Region will have 
an airport system with a new airport that will be able to 
handle the growth of the future, will avoid the disturbance 
to the community that expanding Malton would entail, and 


will achieve all of the other benefits at the same cost. 


,isnolsanzednt selepné aot bas ht blade 


nos ism 


. 7 7 ’ 
.2'080L steal ot Bim SAF ya netiaeren Sie aren 
; 
to sonsbiovs 10 tnomeonsiineg ero ai , Jags sogmi 320M | rn 


ai bas won ,.ynem xot SstiL to 


gation yd ,anolisiego tdpiiit yd boesostis od vidsvisonos x0ve 
# ‘ 
asdiy sivstyi ted3 o8 belfousnos od Ifitw ,etotos? sed¢o bas 


20 molitoetoxrq bennsiq 2eLdT 


=~ 


neate3 Jon [oeveab seus: 


4 UF 
I2 
. 


. 
-4 
Gas * 


: 
Dstanp 


pristimil s0d982 rwoihineeuiniiee seavos dx og 


.eojsse@ betta’ pon nt etroqris sidiecdiiea 


bist edt tip ,.tuc 


atorg evis 


vos 


yiilsup ede to noits1oite >: 


qiis won oft 3A 


tsqmoo ad {liw snomqoLovet 
om 

sidieeog ei ys iagmmoo sit 
sor1sex ,nostlsM JA 


idiaeoq son teut si ese 


eit of asiiqgqs pninos eoel sat 
af 
ot oft2sxt odd 103 sonswolls eeitem bis ayswiux Oe Ere a: 
oss olzxeszeb bluow notisutlie eft ts btoyed .e'0T@l-bim eit 
noltoaesoxrq ,tuz0ogazris w id ZA igosq to todatun ss91p 10% 


stcoemaoleveb mas 


eved iftw notype borzstnsD-otaotet >i 
ot esids od Iliw tsdt trogqxis wor s 


soradiu3 biovs Iiliw 


bis ,lisins bluow aotteM 


.32#09 smsp2e odd 36 e+ttoned Weitso 4i3 to [fs sve tion” Bis 


ti 
: 
1 . Rio 2: ie 
at oe ah 


,stvutu> 


anne 


mmooms ot ysilidtxel? bas. 
-babivoxg 


it ,Vvtsamge nt 
djiw mejeye txoqzis ME 
adit to Atworp eds ofb et 


‘5 


ow 


‘ Lo be 
+s07 ad edt o3 


“VvVernment 


Toronto Area Airports System 
May 31,1972 


AIRCRAFT MOVEMENT FORECASTS 
AND THE 
NEW TORONTO AIRPORT 


° We Transport Transporis 
Canada Canada 


Air Air 


ip Transport Transports 
E Canada Canada 


Air Air 


ENQUIRIES 


Toronto Area Airports Project Team 
241 Jarvis St. 

Toronto 

Telephone 369 3587 


AIRCRAFT MOVEMENT FORECASTS 


BACKGROUND 


Forecasts of all aspects of aviation activity 
were prepared and used in the planning of the develop- 
ment of the system of airports for Toronto. Forecasts 
of passenger and cargo volumes were compiled to provide 
a preliminary indication of the extent and timing of 
new facility requirements. Estimates were then made of 
the number of air carrier aircraft movements, taking 
into account the anticipated size and mix of the aircraft. 
To provide a total picture of the aircraft activity, 


forecasts of general aviation movement were also prepared. 


In establishing the aviation plan for the 
Toronto area, four forecasts of aircraft movements were 
prepared from 1968 to 1971. In the first three fore- 
casts (dated December 1969, September 1970 and May 1971), 
studies were made of all segments of aviation activity 
(passenger and cargo volumes, air carrier aircraft 
movements and general aviation). The fourth forecast, 
completed in November 1971, concentrated specifically 


on air carrier passenger aircraft movements, and was 
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prepared as a revision to the aircraft movements section 
of the previous May 1971 forecast to take into account 
more up-to-date information on load factors and the 
probable sizes of future aircraft and to extend the scope 


of the fleet mix forecast from 1990 to 2000. 


The number and types of aircraft together with 
the forecasts of passengers and cargo are the basis of 
determining the land area required for airport facilities: 
terminal buildings, aircraft parking areas, runways 
and ground access. They are also the basis for measuring 


the impact of the flight operations on adjacent communities. 


The 1967 plan to expand Malton to accommodate 
the forecast aviation activity contemplated acquisition 
of additional land which would be committed to the 
accommodation of terminal building and aircraft parking 
areas. It was very evident that noise from the increased 
flight operations would cause massive disruption in 
adjacent communities. In consequence, therefore, it 
was decided that a new airport is required because of 


the forecast aircraft movements as detailed in this paper. 
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The purpose of this document is to review the 
aircraft movement forecasting techniques that have been 
used by the Project Team and to summarize the results 
obtained. Some information is provided on other types 
of aircraft activity in the Toronto area, such as 
general aviation, so as to give a total picture of the 


level of anticipated movements. 


FORECASTING AIRCRAFT MOVEMENTS 


The forecasts of aviation activity for the Toronto 
area were prepared for the period to the year 2000. 
This is consistent with the forecasting and planning 
of all facets of the development of the region by 
Government and, particularly, the Toronto-Centred Region 


Plan by “Ontario. 


Within this planning time frame, one can be most 
Specific about the forecasts up to the late 1980's, 
which coincides with the initial and intermediate 
development period for the new airport. For this 
period, predictions on the aircraft operating in the 


Toronto area are reasonably certain. 
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Prior to the introduction of jet gircraft in 
the late 1950's, average aircraft life in airline service 
was about ten years. With the introduction of the jets, 
the characteristics of the air carrier industry changed 
markedly. The substantial advantages provided by the 
jets in terms of speed, comfort, size and more economical 
operations forced a very rapid change in the fleet 
composition of the world's airlines in the face of 
competitive pressures. It now appears that these jet 
aircraft can continue in service for a longer time 
period. However, even with this continued use of the 
jets of the Sixties we are now experiencing introduction 
of another generation of jets - the wide-bodied 747s 
and trijets. This means that many of the aircraft 
presently in service and most of those about to come into 
service will be operating over the period through the 


late 1980's. 


In addition, the airlines are now applying more 
sophisticated planning and analysis to their long-term 
developments and have much firmer ideas about their 
likely fleet composition for the 1970's and their aircraft 


needs for the 1980's. Many of the new aircraft to be 
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introduced over the next few years are in advanced stages 
of design (for example, longer range versions of the 


wide-bodied trijets, and larger models of the B-747). 


Based on these reasonably firm forecasts for this 
period to the late 1980's, it is demonstrated that signifi- 
cant expansion of the boundaries of Malton Airport would 
be required, particularly to park and handle the dramatically 
increased number of aircraft in the peak periods. It is 
further shown that the great increase in the number of 
flights, particularly the heavily-laden, long-haul flights 
of large jets in the summer would cause drastic increases 
in the area and in the numbexsof people that would be 


affected by noise. 


Beyond the late 1980's up to the year 2000, the 
forecasts are somewhat less definitive. However, they are 
based on the informed judgements of the forecasters, the 
manufacturers and the airlines as to the likely trends in 
aircraft size, design and operations. For planning 
expansion of the new airport beyond the first phase, new 
forecasts of aircraft movements will be prepared at later 
dates. Notwithstanding, the forecast traffic will increase 
beyond the 1980's and will further validate the decision 


made to build a new airport. 
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FACTS OF AIRCRAFT MOVEMENTS - TORONTO AREA 


In preparing the four forecasts used by the 
Project Team, two different methodologies have been used. 
In the December 1969 forecast, statistical analyses were 
made on actual aircraft movement data of the 1960's to 
produce historical growth rates. From these trends, 
future growth rates were developed which were subsequently 
modified to reflect anticipated changes in economic and 
aviation activity in the Toronto area. 

In preparing the September 1970 forecast, a 
formula was used which related the three main variables: 
anticipated passenger volumes, the average seating 
capacity of passenger aircraft and load factors. (Load 
factor is the total number of passengers carried 
expressed aS a proportion of total seats available). 

This mathematical relationship which was developed in 

the preparation of this second forecast, was also used 
for the May and November 1971 forecasts with only minor 
modification to reflect the slightly higher proportion 

of arriving over departing passengers in the Toronto area. 

In developing the May 1971 aircraft movement 
forecast, the inputs for all three variables in the 
formula were up-dated based on a new forecast of 
passengers for the Toronto area and more recent information 
on the probable load factors and average aircraft seating 


capacities. 
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Estimates of new load factors for the forecast period were 
derived from a study of past passenger load factor data 
which was prepared by the Aviation Statistics Centre. In 
preparing the revised average seating capacities, the mix 
of aircraft types in use and the seating capacity of each 
type used in the September 1970 forecast were reviewed 


and revised where necessary. 


In the November 1971 forecast, most of the previous 
information used in the formula was found to be valid, 
but the average aircraft seating capacity variable was 
changed to reflect new information on the probable upper 
limits in aircraft size over the later years of the forecast 
period. Analysis had shown that the load factor assumptions 
and anticipated passenger volumes used in the May 1971 
forecast were reasonable indications of the probable level 
of activity. The first step in the November 1971 forecast 
was the development of revised average aircraft seating 
Capacities for the different types of aircraft operating 
in each passenger flight sector. A new movement forecast 
was developed using these revised seating capacities. 
This was achieved by analysing the number of passengers 
forecast to be carried by each type of aircraft in each 
flight sector to arrive at a revised estimate of the 


total alrcraret Operating in the Toronto area, 
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Details of the passengeft forecasts used in develop- 
ing these aircraft movement forecasts are outlined in 


separate discussion papers prepared by the Project Team. 


LOAD FACTORS 


Forecasts of passenger load factors were derived 
from an analysis of past data by major passenger sector, 
from consultations with airlines as to their probable 
load factors. Airlines adjust their operations on the 
basis of attaining average load factors which will provide 
a reasonable return on their operations and will also 
ensure adequate levels of service (reasonable flight 
frequency and seat availability) for their passengers. A 
good example of the adjustments made by the airlines is on 
the international sector where the number of passengers 
travelling on certain routes varies considerably with the 
seasons. Airlines adjust to the decreased number of 
passengers during the low seasons by reducing the number 
of flights. However, certain minimum levels of service 
must be maintained. For example, during the busy summer 
season, an airline will probably provide at least one 
return trip per day between Toronto and each of several 
European cities. During the off-season, the number of 
flights on the same route may be reduced to only two or 


three per week. As well, the low season in Europe occurs 
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at the same time as the peak season in the Caribbean and 
vice-versa, so that the airlines can divert equipment from 
one set of routes to the other and thus maintain overall 


fleet utilization and load factors. 


This flexibility has recently led to the possi- 
bility of airlines sharing expensive aircraft, with one 
airline operating the aircraft to the Caribbean in the 


winter, and the other to Europe in the summer. 


The following table shows the resulting load 
factor estimates used in preparing the May and November 1971 


aircraft movement forecasts: 


TABLE 1 


FORECAST PASSENGER LOAD 
FACTORS ON FLIGHTS 
ORIGINATING AND TERMINAT- 
.ING AT TORONTO AIR CARRIER 
PASSENGER SECTOR AIRPORTS 1970-2000 


Scheduled flights to/from | 
Canadian cities 0.60 


Scheduled flights to/from 


United States cities 0.50 
Scheduled flights to/from 

international cities Or 55 
Charter flights c.00 
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Domestic load factors forecast are generally 
higher than North American and international load factors. 
This reflects the degree of efficiency attainable in 
circumstances where passenger and cargo demands can be 
met with a relatively high degree of flexibility, both in 
terms of flight frequencies and aircraft types employed. 
It also reflects efficiencies that flow from regulated 
competition. North American load factors are constrained 
by restrictions contained in, and the competitive elements 
characteristics of, bilateral air agreements. ‘Limited 
frequency requirements in international service permit 
certain efficiencies not attainable on all North American 
routes. Charter flights are usually sold on the basis 


of full aircraft loads, thus the 100 percent load factor. 


AVERAGE PASSENGER AIRCRAFT SIZE 


Estimates of average aircraft seating capacities 
were derived by a route by route analysis of likely types 
of aircraft to be used, probable aircraft size and 
anticipated flight frequencies based on assumed load 
factors and passenger forecasts. The resulting values for 
the individual routes were then aggregated into major 


flight sectors. Tables 2A and 2B following show the results 
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of the analysis of aircraft seating capacities by flight 
sector for the May and November 1971 movement forecasts. 
In the last passenger sector, it will be noted that 
charter aircraft estimates are not separated from the 
international totals. In terms of aircraft seating 
Capacity, it is not meaningful to separate charter from 
the other international flights as carriers serving these 
two markets use the same types of aircraft in most cases, 
particularly with the increased involvement of the 


scheduled carriers in this charter market. 
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As can be seen, average passenger aircraft 
size is expected to increase substantially over the forecast 
period. This is particularly evident for the international 
segment which is the most rapidly growing part of the market. 
As well, the difference in size between the largest and 
smallest aircraft in service will increase. However, these 
increases will not be as great as was anticipated a few 
years ago when it was said aircraft carrying 1,500 passengers 


and more would be flying in the 1990's. 


Aircraft Mix 

One of the major measures of aircraft activity 
generated in the course of the overall aircraft movements 
forecasting process is the aircraft mix or share of movements 
by aircraft type. This measure plays an important role in 
the planning program as it provides information on the 
numbers and types of aircraft which must be accommodated at 
the Toronto air carrier airports. In analyzing the probable 
aircraft mix, aircraft were assembled into groups according 
to approximate seating capacities. The results of ChHus 
analysis are shown in Table 3 following. As can be seen, 
the larger aircraft (over 250 seats) are forecast to make up 
the major share of the total movements after 1985. However, 
it should also be noted that the 100 - 120 seat aircraft 
will continue to play an important role serving many of the 
short-haul routes such as Windsor, London and Northern 
Ontario and supplementing the large aircraft on the high 


density routes. 
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Evident in the changing aircraft mix is the 
trend to more specialized uses for, particular aircraft: the 
large wide-bodied aircraft on high-density rdutes and 
smaller aircraft permitting reasonable flight frequencies 
on the lower-density feeder routes. This accounts for the 
reduction in the use of 150-200 seat aircraft (DC-8/B-707 
type). This type is a middle-sized aircraft now Breve 
for a great variety of purposes. This flexibility has been 
useful in the development of the jet age to date and will 
have certain major on-going roles (charter, cargo), during 
the next few years. 

To™provide*edda tional *tisigne anto the 
aircraft movement forecast, analysis was done of the possible 
impact of increasing the number of movements or changing 
the mix of operating out of two major air carrier airports 
instead of one. In order to assess the effect, a detailed 
examination was made of several roles that the two airports 
Might. play.**Masor"trdftic sectors, such es all inter- 
national including the Caribbean, were assigned to the new 
Toronto airport and an allowance made for additional services 
that might be provided by the airlines to handle connecting 
passengers. It was shown that the traffic could be handled 
with the forecast mix of aircraft types. A very small number 
of repositioning flights would be necessary between the 
two airports, few passengers would be forced to move from 
airport to airport and few airlines would require duplicate 


faci]l.ities and services. 
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SUMMARY OF TORONTO AIRCRAFT MOVEMENT FORECASTS 
ee VEIN, SORBCAGTS 
Tables 4A, 4B and 4C summarize the results 
of the four forecasts of air carrier passenger aircraft 
movements for the™€wo Toronto airports. In all cases the 
base year used for actual results was 1969 or earlier 
and, therefore, the year 1970 is a forecast, not a report 
on actual results: The actual results of 1970 were in 
fact higher than forecast. Of note is that the most recent 
forecast, when compared to the initial forecast (December 
1969), shows more flights in the short term and fewer in 
total gin feheSlongueerm. This is the result of, two factors: 
Ll. Longer use of existing aircraft and, 
particularly, the smaller sizes in the 
short term. This assumption is 
corroborated by the more recent announce- 
ments of aircraft equipment plans by 
airlines which showed introduction of 
the wide-bodied aircraft. 
2. Greater increase in aircraft size in 
the longterm, particulary in the inter- 
national long-haul segment which is the 
most rapidly growing part of the air 
Carrier market. 
In comparison to the growth predicted in 
annual passengers over the forecast period, the growth 
in aircraft movements is substantially lower. The annual 
number of passengers is forecast to grow by almost 
ten times over the period @fromel970 to 2000, whereas 
air carrier aircraft movement are forecast to increase 
just under three times. The lower growth rate in aircraft 
movements is due to the constantly increasing average 


size of the aircraft in use. The effect of this increas- 


ing size is most notable in the international sector. 


7A 


etivest ods ertxenmie OB bas ab abs of T mes, 

dts191L6 sepasessq. soni sala xis 0 ee wo’ pe: 
| bhatt ahs rhow ages 
sit 29269 Ils ot saeeeadis odnosot ows edt 102 edmemave 


ueifizse ro 20@l esw adiueot fsudos 462 boay 189y ‘92 2 
. ld ae 
tioges 6 ton ,tesosto? & ai Ofel xs9y odd exotsiods bas 


H 
| i aise * 
mit susw OTeCLl to aetliyasx Isutos sit sedlvesx isutos 10 


¥% 
jnsost teom sft jsdit ei stom 10 .tesos1x02 meld sedpid gost 


; ‘My ‘ : hc) hp ey he 
asdmso9d) sgesos1r0t [sitini sit ot bexrsqmoo asdw ,tesoex0t% 


yh 
7 


r : o borar 
ni xswet bons mxet tuone srs ni asdpilt siom ewore , (cael 


| . Dees Re 

sexotost ows to jlueex off Bi aidT .mxes paol oft ai Istos 

, ae 7 

.5ns tisxro1is paistetxs to. sau tepnol .f a 

ond mai eosie sellame edt ,ylusivolis1sq 

ei noLtgqmuaes 2iiT  .misd gxode fp 

-eonvonns tnsosi stom edt yd bots1rodox109 

yd anslq tnemqiups Jisioris lo einem hod § 

to aoistouborsaL boworle doidw aeni(4is 
.tisetoxis beibod-sbiw eds a 


aL este sisroxis mi seso1tcnt sedsexD .§ 
~tsjnit sdt ai yrsivoisisq ,mirat paol sent 
edt.eit doidw toaempse. Lusdi~pnol [snoiLisna 
1is oft to tisq paiwoip ylbiqs1 seom 
.toAxzsm relxr159 


mi bssotbsxq dtwoxrp eda oF moetizsgmon al , 
‘ a4 
dtwoxp ort Ral zeq teso@707 eit 12=Vv0 sreenseene Isunas — 


* 


[sunns efiT .x9wol vilsidasdedue ait ednemevom tisio1is aL 


teomls yd woip of yaavex0} at aiopieeesq to xedmusn 
r 


i 
asorerw ,9008 of OVEs ait boiieg sat 19v0 aomid mod | 


~ i oa i ¢ 
4 g2setont oF Jasoe1ot exe Jaomevom tisroxis mei 


4 


t+isix91Lis ni e362 dtwoxp xewol oft. —eomit esids x 


SPB 19V5 eniesovoni YL inesenos add os ub me 
~asoxont ais 10 toate ont, .9en ne Stexoxis 


an isaottenxednt ot ab at olde 
“art re 1 - wh BF ae ah a te 7 rr 


OVE VO? 99% 
Of 
rg 
SL 

0002 O66T Ser 


LSVORNOT OLET AHEWALdaS 


C072 SST Tet 90T 


O66E 0861 Si6t OL6T 
LSVOEXOT 696T AAAWHOAC 


SLYOdYIW YALIWYVO YIW OLNOYOL 


SLHOITA TWLOL 


SOTTO 
TeuotzeursquT AeyAO worzzZ/oW4 
S}YHTTJ TezAeYO pue peTnpeyos 


SETAFTO soeze qs peatun 
wortz/O7 SZYHTTF peTnpeyos 


SOTTO uetTpeuend 
worz/O7 SZYULTTF peTnpeyos 


(SLNAWHAOW ‘TVANNY JO SdNVSNOHZ) 


ee a Ee 
SENAWHAOW LIVAOUIW YHONASSVd UAINUVO YIV AO SLSWORNOT 


ey. 


Vy ATaVL 


STAOIATA AATAAAD ATA OTUOAOT 


- (2T“aMAVOM \IAUMMA 40 2auA2UOHT) 


PeADES 10% ores ssamarsa2 P2AITAOI C9el AZaMaDIa 


ovel 


eee addpit?. beLubedot 
ciate m6ib: set 


3 = 


eee atipis? boiube 
esistis 293632 
= 


atdpilt Sordi bits satibhds 
Isnoitsa1resni szendszo moti ayes 


esizio 


fe?) 
rf 
pe 


Sake BOS aot  *-€08 ret aol QTHOTII + = 


ff 


8672 877 OTC EST bat CEL eLt 
Lo 91 oe 87~ ike vT 6 

SOT c6 T8 EL Ws) vS vt 
CET Ont €6 8 iL G9 09 


0002 S66T 066T S86T O86T S61 OL6T 
LSVORXOT TL6T AYW 


(SLNAWAAOW JO SANWSNOHL) 


SLYOdHYIV adIedVO YIWV OLNOYXOL 


SLHSOITd TWLOL 


SOTTO [PUOCTIeEUASILT 
ZayAO wWorZ/07Z SAUbTTI 
ZazAeyoS pue pspTNpsyos 


S8TITO sazejs peztun 
wortz/ORZ SZYHTTF petTnpeyos 


SOTATO uetpeurs) 
worz/O7Z SAYHTTJ petTnpeuos 


SLNYWHAOW LAVYOUIW YHONASSVd YAINAWO YIV AO SLSVORNOT 


qv ATaVL 


os Sieh aren re, 


(2?MSMaVOM IO eaMAcuoRT)— 


_TeAD850% {vet YAM 
eset osel 


moi \ot etdpil2 Bb 
eeisio mai 


” x93xBd bis ee 2 


= | senso mort\os— etdpili = 
a 2 oh. dE 8s Is bi e asitio Isnoissamszel — ie 
SS ee Z | ce = 
— Bes SBS Ofs I8f VeL cfs eff 2THDIIT JATOT 
a 


£6¢ 


ES 


St 


SCL 


Lte 


8E 


S6 


vOT 


ar OG 


002 8LT 
te Le 
T8 OL 
88 T8 


O66T S86T 


LSWOUNOT TL6T AHAaWAAON 


spe 


14 


59 


as 


O86T 


(SLNAWHAOW JO SANWSNOHL) 


SLYOduYIVY AHIWNWO YIWV OLNOYOL 


cid 


vt 


vS 


So 


SZer 


vv 


09 


OL6T 


SLHDSITA TWLOL 


SOTRITO TeuoTzeursaqAut 
Zey7O WOAF/OR SRZYHTTF 
TsAZAeYyO pue poseTNpsudos 


S8TWTO seqzejS pe3tun 
worz/o7 sqYybTtTJ petTnpeyos 


SOTITO uetpeues) 
worz/O7 SZYHTTF peTnpeyos 


SLNAWHAOW LAVYONIVW YAONAYSSVd UYUAIYUVO YIV JO SLSWORNO 


OV ATAVL 


ves 


TeADSAOW [Yel ATaMavoOUu 


oeer 
88 
{8 
I€ 


ooS 


is 


Of 


vs 


Bvt 


7 


3b BIGAT 


-~ = C2 


OM THARIATA ABoUTe2Kq ASIANA AIA 40 2TeAISAOT 


eTaodalA ABIAGAD AIA OTMOROT 


egel 


it 


I 


Tel. 


ca 


to 
rm 


8 a 


(@TUAMAVOM IO SaqvASuOoHT) 


7 


eine esiptit hoelubsn 


03 —_ esisttio ‘nsibsas2 
| j 3 | 
mox?\ot essipift belubedoe 
bh esitis (Be363e betint 

oa Ki 

stisdid bas beivbsrios 

ake moit\os esdpiti 

e esisio IsnottsaisiaL 
eit @THOIIY JATOT 


if 


eh hare 


International long-haul is the most rapidly growing 
segment of passenger activity. However, much of the 
very rapid growth in passengers in this sector will be 


offset by the use of increasingly larger aircraft. 


An analysis of recent actual aircraft movement 
statistics shows that activity is slightly higher than 
that forecast. In 1970, there were about 118,000 air 
carrier scheduled and charter movements reported at 
Toronto International Airport as compared to a forecast 
of 113,000. This greater activity supports the finding 
of the November 1971 forecast that growth in the short 
term would be more than that originally predicted in 


the December 1969 forecast. 


FORECAST OF PEAK HOUR ACTIVITY 


Forecasts of peak hour activity are generated 
in conjunction with the forecasts of overall movements 
and provide valuable information on the number of aircraft 
which must be accommodated at the busiest periods in a 
year. Airport facilities must be built to handle these 
peak requirements rather than the average hourly volumes. 
Table 5 below outlines the forecast of peak hour air 


carrier movements in the Toronto area. Peak hour 
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movements are forecast to increase by just over three 

times from 1970 to 2000 which is higher than the growth 
estimated for total air carrier movements. This higher 
growth is due to the greater number of international 
flights, particularly those to Europe which must operate 
during certain periods because of the time zone differences 


and curfew restrictions. 


The larger aircraft in international service 
create a great load on airport facilities in a short, 


busy time period. 


This sort of traffic makes a much greater demand 
upon airport land areas than that at airports such as 


Chicago's O'Hare where domestic traffic predominates. 


In the peak mid-summer season, the heavily-laden 
aircraft climb slowly in the thinner air cauSing maximum 


disturbance among those enjoying outdoor living. 
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TABLE 5 


MAY 1971 FORECAST OF PEAK HOUR 
AIR CARRIER 
PASSENGER AIRCRAFT MOVEMENTS - 


YEAR TORONTO AIR CARRIER AIRPORTS 
1970 35 
1975 42 
1980 51 
1985 60 
1990 72 
1995 86 
2000 107 
seh ots a 


Air cargo movement forecasting is particularly 
difficult. Both the demand for air cargo Capacity and the 
avalBability of alyveraft are difficult té.assess. For 
instance, a mix of freighter aircraft plus the belly 
capacity of passenger aircraft is used t6.carry cargo. 
However, if the available cargo proves to be too much for 
the belly space available, it may not be practical to use 
freighter aircraft and the demand may be satisfied by other 


modes of transport. 
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Forecasts of freighter movements were derived 
by dividing the total forecast volume of cargo to be 
carried in freighter aircraft by the anticipated average 
loads of the freighter aircraft. Table 6 below outlines 
the results of this analysis. As can be seen, the 
forecast number of freighter aircraft movements in the 
Toronto area is only a small percentage of the movements 


estimated for passenger aircraft. 


TABLE 6 


JANUARY 1972 FORECAST OF 

FREIGHTER AIRCRAFT MOVEMENTS - 
YEAR TORONTO AIR CARRIER AIRPORTS 

(THOUSANDS OF ANNUAL MOVEMENTS) 


O70 das: 
AS Ae) Aus & 
1980 4.2 
1985 3.6 
1990 14.3 
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GENERAL AVIATION 


At Canadian airports with Ministry of Transport 
control towers, aircraft movements are recorded by the 
Aviation Statistics Centre according to the class of 
Operation. The following table shows this breakdown for 


Toronto International Airport for 1970: 


TABLE 7 


TORONTO INTERNATIONAL AIRPORT 
AIRCRAFT MOVEMENT BY 


CLASS OF OPERATION mn ES MS, 
Itinerant Movements: 
- Air Carrier - scheduled 114,930 
- charter 3019 
137,949 117,949 
- Other itinerant - commercial 20,013 
- private 357990 
Spe wa 


Local Movements (aircraft remains at all 
times within airport 


tower control zone): Su, 158 

Government: 
=--Civil 24430 
- Military 561 
Simulated Instrument Approaches: Lse227 
TOTAL 220,996 
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For Toronto International Airport, the other 
itinerant movements have been used as a measure of the 
level of general aviation activity. When this value is 
compared to the total estimated general aviation activity 
in the Toronto-Centred Region, it can be seen that general 
aviation activity at Toronto International is quite small. 
For example, the following table shows the estimate of 
1970 activity at Toronto International as compared to that 
at several of the major general aviation airports in the 


Toronto-Centred Region. 


TABLE 8 


ESTIMATED GENERAL AVIATION 


MOVEMENTS ~ 1970 

Toronto International (other 
itinerant movements only) ome ae bid 
Totals LOr: 

Toronto Island 190,370 

Buttonville 292,320 

Oshawa 91,828 

Hamilton 169,265 

Waterloo-Wellington 80,741 

Total for five airports 424,524 724,524 
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Forecasts of general aviation activity for the 
Toronto hub (11 airports including Toronto International) 
were prepared on the basis of other itinerant movements 
only. These forecasts are outlined below. It can be 
seen that the hub forecast is much lower than the actual 
total for the five general aviation airports in the 
table below. However, the hub forecast does not include a 
forecast of local movements. Forecasts of general 
aviation local movements in general have been found to be 
extremely unreliable and misleading on an annual basis 
due to the volatile nature of this segment of air traffic 


and are therefore not included. 


TABLE 9 


GENERAL AVIATION AIRCRAFT MOVEMENT 


YEAR FORECAST - TORONTO HUB 
(Thousands of Annual Movements) _ 
1970 203 
1975 310 
1980 416 
1985 520 
1990 629 
1995 760 
2000 940 
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General aviation activity at Malton was not a 
factor in the decision that a new airport was required. 
The proportion of general aviation movements to air 
Carrier movements at the major air carrier airports is 
not forecast to increase substantially over the forecast 
period. As well, general aviation aircraft are 
considerably quieter than their air carrier counterparts. 
It is anticipated that over time the majority of general 
aviation movements at the two major airports will become 


primarily associated with corporate aviation operations. 
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NEW TORONTO AIRPORT 
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Canada Canada 
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Toronto Area Airports Project Team 
241 Jarvis St. 

Toronto 

Telephone 369-3587 


PEOPLE, MALTON 


INTRODUCTION 

The decision to limit the size of Toronto International 
Airport, Malton, was based in part upon the fact that full expan- 
sion was shown to have a highly negative social impact upon the 
residents of the communities in the Surrounding area. 

The 1967 Master Plan for Malton, which was announced 
by the Minister of Transport in 1968, showed that Malton could 
be expanded to meet the traffic to 1986 and beyond only by 
almost doubling its size. It concluded that the viability of 
proceeding depended on three important preconditions: 


1) that additional land was available for expansion, taking 


into account planned and potential uses for other purposes; 


2) that an adequate ground transportation system could be 
provided, taking into account existing highways and 


provincial plans for the future: and 


3) that land use compatibility could be satisfied with res- 
pect to the communities surrounding the airport, taking 
into account potential conflict between existing and 
planned uses for the land and constraints on use which 


would result from flight operations. 

The additional land was required to permit the construction 
of additional terminals, aircraft parking areas, aprons and other 
facilities including a major runway in the north-south direction 
to be known as 14R-32L. The addition of this runway to Malton 
would have immediately necessitated closing the section of Dixie 


Road that is nearest to the airport. More importantly, the con- 
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struction of this fourth runway would have had far-reaching, 
long-range effects of a socially disruptive nature on the’ resi- 
dents and community structures of the area that would be in the 
vicinity of riight paths of aireraft using Runway 14R-32L.) In- 
cluded in this area are a part of Mississauga and a portion of 
Chinguacousy. 

In addition to those who would be affected by the 
construction of the new runway, further areas would have been 
affected by the increase in traffic using the three existing 
runways. Additional parts of Mississauga, Etobicoke and part 
of the Town of Streetsville would have been threatened by the 
effects of flight operations. 

The 1967 Master Plan showed, in sum, that the proposed 
expansion of Malton could be accomplished but to the detriment 
of 70,000 people. Measurements of the effects of flight operations 
showed that these people reside in areas that lie within the 100 
CNR (Composite Noise Rating) Contours. (The paper "Aircraft 
Noise and the New Toronto Airport" explains the CNR System.) 
These 70,000 people could expect to face an increasing degree 
of social disruption with the growth of air traffic over the 
next two or three decades. 

In December 1968, the Government of Canada decided 
against the full scale development of Malton because the pre- 
conditions of land use compatibility could not be fulfilled. 
When this decision was announced it received widespread public 


Support. 
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TABLE I 


Etobicoke 


(a) Number of persons already living within 
the: noise sensitive areas ---~--------- 


(b) Potential population under the existing 
Otfieial’ Plan “s=aeete ane eR ee 


Mississauga 


(a) Number of persons already living within 
the noise sense varcas j—-—--5=+--5.20- 


(b) Potential population under the existing 
Official Plan ---~-------------------- 
Streetsville 


(a) Number of persons already living within 
thesnoise eSensttive arcasie—es<———+<--——4 


(b) Potential population under the existing 
Offi Clal Planes oe ee eee ee 


Chinguacousy 


(a) Number of persons already living within 
the noise senemtivemareas =-—6—<—.—22-5.— 


(b) Potential population under the existing 
Official Plan ---------------~------~--- 


TOTALS 


35, 109 


24,800 


3,000 


6,009 


68,900 


42,100 


8bynb00 


7,000 


60,000 
190:,200 
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Nevertheless, the Plan for Malton did establish that 
the facilities at Malton could be expanded to accommodate the 
traffic of the 1970's within the existing airport boundary.) It 
was determined that this expansion could be achieved with in- 
creaSing size of aircraft resulting in fewer flights and the 
expectation that increasing use will be made of quieter engines. 
Consequently an interim development plan was evolved: it would 
permit Malton to accommodate traffic to 1978-79 (the earliest 
date at which a new airport: could be opened). 

Once the decision to limit the size of Malton had been 
taken, the Federal and Provincial Governments worked together 
to minimize the effects of the airport on the surrounding lands. 
The Ministry of Transport developed new operational regulations 
designed to ensure that, with the traffic volumes envisaged, 
existing developed residential areas would be subject to the 
least possible aircraft noise commensurate with the safe operation 
of the airport. The two governments co-operated to produce 
guidelines for land use which would ensure that future occupation 
of land outside the airport boundaries would be compatible with 
the anticipated noise levels produced by flight operations in 
the mid to late 1970's. Ontario introduced controls to implement 
these guidelines in October 1969, and since that time all 
development in the specified areas has been subject to these 
controls’. 

This paper examines in greater detail what would be 


the social costs of expanding Malton to the fullest extent 
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proposed and updates the population figures that were assembled 


in 1968. 


THE MASTER PLAN, 1967 

When this Plan was announced in 1968 a 
Special Federal/Provincial/Municipal Committee was formed 
to examine the impact of airport expansion in terms of 
adjacent land use potential. This Committee was cnaired by 
officials of the Ministry of Transport and the membership 
was comprised of representatives of the Ontario Department 
of Municipal Affairs and of all the municipalities that 
would be affected (i.e. Metropolitan Toronto, Etobicoke, 
Mississauga, Streetsville, Chinguacousy and Brampton). 

Representatives of each of the municipalities 
estimated the number of persons presently living in areas 
that would be affected by noise in 1985. They also assessed 
the number of persons who could ultimately be expected to 
live in those areas unless existing approved Official Plans 
were changed and controls introduced to limit residential 
development. The estimates are shown on Table 1 opposite. 

In 1968 the total existing population living in 
areas that would be affected by noise in Chinguacousy, Streets- 
ville, Mississauga and Etobicoke was 68,900. At that time, 
the total future population planned for this same area was 
£904.200. 

Consequently, in December 1968, the Government of 
Canada, concluding that too many were already in residence for 
the precondition of land use compatibility to be met, announced 


the decision not to proceed with the full expansion of Malton. 
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Management of Land Adjacent to Malton 

Following the decision, Federal and Provincial officials 
continued discussions to determine ways to minimize the effects 
of present and future noise on Surrounding areas. The Federal 
Government developed new flight Operational regulations. To- 
gether the two Governments established guidelines, using the 
CNR system. The Provincial Government introduced appropriate 
controls under the Planning Act. 

On October 9, 1969, the Minister of Municipal Affairs 
in announcing the land use compatibility controls referred to the 
flight operational regulations as follows: 


The operational regulations are designed to 
ensure that existing developed residential areas 
will be subjected to the least possible aircraft 
noise commensurate with the safe Operation of the 
airport, taking into consideration such factors as 
meteorological conditions and the existing and 


future volume of aircraft movements. 

He then presented a plan based on the CNR system that 
used as a basis human response to aircraft noise. Contours 
representing the various levels of exposure to noise annoyance 
were superimposed on a map of the area. (See map in Appendix 1) 
These contours represent the degree of response to be expected 
in various locations in the communities concerned. They are 
developed from observation and measurement of the physical 
noise environment and also take into consideration the magnitude 
of the noise, the number of occurrences per day, the time of 


day the noise occurs and the effect these factors have in Causing 
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irritation to human beings. 

The CNR contours were used to define zones, for which 
the Department of Municipal Affairs developed a Land Use Compat- 
ibility Table that establishes criteria for land use development 
im @€ach of the zones. (See Table in Appendix 1; the table identifies 
appropriate land uses in each of the sensitivity zones that are 
compatible with the noise levels expected zone by zone.) 

The Minister of Municipal Affairs discussed the inten- 
tions of the flight operational regulations and the Land Use 
Compatibility Table and plan during his speech of October 9, 1969, 
stating their objectives as follows: 


Cr) to ensure that the effect of aircraft noise 


on existing built-up areas in minimized; 


(2) to ensure that land which is affected by 
aircraft noise now, or in the future) is 
developed only with compatible uses and 
not for uses which will subject individuals 


to unacceptable noise levels; 


(3) to inform the public so that private capital 
will not be invested in land which cannot be 
developed to its full extent because of air- 


craft noise; 


(4) to ensure the future operation of Toronto 
International Airport, to its optimum cap- 
acity, so that it will continue to perform 
its social and economic PUNnCEAOn . whien as 
of national and provincial as well as of 


local importance. 
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Using the 1971 Census the Ministry of Transport 
has recalculated the number of persons living within the area 
who would be affected by the noise. The following procedure 
was employed: 

- Noise contours were superimposed on maps showing 
the Census Enumeration Areas. 

- The percentage of each affected Enumeration Area 
that lies within the area affected by flight 
operations was determined by examination of 
recent air photographs. 

- The total population of each Enumeration Area 
was then multiplied by the percentage affected 
by noise. 

The numbers in each Enumeration Area were added to give the 
total of 38,000 people affected. This total compares with 
the original count of approximately 35,000 people and there- 
fore shows that the controls have been largely successful. 

in.sharp.contrast,;, in.«the-adjacent areas «which 
would have been affected by noise from the full expansion, 
and which were not controlled because of the decision to 
limit Malton, residential development has been proceeding 
some seven times as fast. The increase in these areas over 
the three years is approximately 22,000. The total number 
that would now be affected by the full expansion of Malton 
in accordance with the 1967 Master Plan is in excess of 


94,000 compared with the original figure of 68,900. 
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POTENTIAL SOCIAL DISRUPTION 
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Residential 

The Development Controls and Land Use Compati- 
bility Table promulgated by the Province of Ontario accurately 
forecast the extent and degree of severity of the noise impact 
of flight operations from traffic anticipated in the mid to 
late 1970's. 

However, if the Minister of Transport's December 
1968 decision to limit the expansion of Malton were to be 
reversed and the 1967 Master Plan were adopted in its entirety, 
there would be more disruption caused in two areas. 

Firstly, the noise levels within those areas 
designated in October 1969 would increase Significantly. 

secondly, construction of the fourth runway 
would mean that an additional large area of land and great 
numbers of people not now disrupted would be subjected to 
noise. In the area of the flight path and vicinity of runway 
(14R-32L) the rate of development has been one of the highest 
in the Toronto-Centred Region. (See New Assessments in 
Appendix 2.) No operational controls were imposed in this 
area “in 1969 "because plans for “the fourth runway were 
cancelled with the"™decision fo Limit Malton. “By “L971 the 
population had increased by more than 35 per cent over the 
late 1968 figures. This area includes the growing "New 
Town" development at Bramalea which in 1968 had a population 
Oc seoe than 16,0007" “By I969°thé population had grown to 


205000, an 1970 ton23,000, and by 1971.0 25,000: 
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Using the methodology described above, in May 
1972 the Ministry of Transport recalculated the total number 
of persons presently living in the area that would be affected 
were the 1967 Master Plan to be implemented. The total 
population in that area exceeds 94,000, which is a Significant 
increase over the fall/1968 total of 68,900. 

The majority of this growth in residential 
development has taken place in those parts of Etobicoke, 
Mississauga and Bramalea which are outside the present land 
use controls, but within the area which would be affected 
by flight operations under the Master Plan of 1967. New 
residents of these communities moved into their homes with 
the promise that they would not be affected by Malton's 
flight operations. 

The trend will continue. Within the boundaries 
of the area that would be affected by noise if Malton were 
to be fully expanded are two other "New Town" developments: 
Meadowvale and Mississauga City. Both are presently in the 
early stages of construction, but it is expected that by 1980 
each will contain a population of at least 100,000, or a 
combined total of 200,000 - 250,000 people. 

If Malton were expanded, some of the lands 
that have already been assembled for residential development 
purposes would be affected and their utility limited, thus 
rendering it more difficult to fulfill the growing need for 


housing in the Metropolitan area. 
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Other 
Other social, economic and community activities 
would suffer under the impact of a fully expanded Malton. 
Schools would be affected. In these rapidly 
growing areas young families predominate; numbers of children 
and numbers of schools increase in direct Proportion. In 
19683 some 10,000 students were attending 17 schools within 
the areas affected by noise. This number is still increasing, 
particularly in the area outside the zones now controlled. 
To make all these schools usable, a great 
deal of money would have to be Spent on soundproofing. 
For instance, in Etobicoke $600,000 was spent by December 
1968, to soundproof only three schools. Soundproofing, 
however, does not insulate the school yards where children 
spend time each day in play. 
An alternative approach is to relocate the 
affected schools, but this is an even more costly process 
and could also be the cause of even more social disruption 
and alienation among both students and their parents. 
The new Malton campus of Humber College 
would also be affected, as would be libraries, churches and 
community centres. As with schools, soundproofing and/or 
relocating both bear large social and financial costs. 
Etobicoke General Hospital, a brand new 
structure, would lie within the noise zone if Malton were 


expanded as proposed in the 1967 Master Plan. 


asisiviszos ytinummos bas aise “‘tetsos 3 


otisM bobasqxs Yara B to JoBGmt ons xebai = 


yibiqsi 9 


asibLindo to etedmun ystsatmobexrq eotlims? pravoy shod’ Ge 


nt 


nidsiw 
.pntessront ILise et azsdmum erat .seton yd bosostits asoxs eid, 


‘bellorsntos won 2enos sig sBietuo sexs sdz at yixetesi34 


.nokt1rogo1q Jostib mi seso1ont aloonve to exsdmun be 


a 


btu 


i. AS 2 


2ont al pedeeets ed blvow grease” eo ' 


a4 
= 


odoe SL pakbastee or9w etnobute 000,0f emoe 8 et 


= 


, 
a4 

coe | 
ia 


~ 4 


o ls , > © a a 
tso1p 5 .9ldseu eloorse Sesds Lis sAsm oT . 
7 
.paitoozghnvoe ao Jnasqa Sd oF svsd bluow yenom to Ls 
1sdmso0s0 yd tneqe esw 000,00382@ sxocidosa ni ,sonstent xc 
= 


.pntiooiqbauo2 .eloodde seus yino toorqbavoa oF 1990! 


neiblido stefw ebusy L[oonoa eft etsivani Jon e905 yee 


ait afsoole: of et dosorqgs Ssvistseni9sis aA 


spel 
bos eerowrl> ,estisidrt ed bluow se ,bstostis od cals bigow 
zo\bnas paitoorqbavoe  SLoonae figiw eA .2es13nS° “ee 


_aseoo Istonsni? bas Letsoe spisi assed dod -_ 


rt | 


won 


915 fot ism ti snos seion off atdaiw eif anal 


.etasisq afedt bas esnsbute rizod proms aoitsneiis be 


OT 


a 
.vsiq at ysB dose emis baege 
f ‘ ye | 


yiteoo stom neve ts Bf eid sud ,#ioonos besoetis 


re aif «tt 
ih fsisoe siom move 20 sauso ont sd coals bivoo bas 


fo) xzsdmuH to eugqms nogisM waa sat 


basid 6 ,istiqeoH Isremed sxooidesd 


.asl4 ‘sodaen Tael ons ai enantio 


aa ; " ade 
‘ 


ass 
| 


; * v ALE 
~ ae 


- ll - 


Certain office buildings and retail Operations 
would also be affected. Some industrial uses would be 


relatively affected. 


CONCLUSIONS 

The decision taken in 1968 to limit the 
expansion of Malton was based upon a fundamental concern 
forthe’ social well-being of the people of Toronto. In 
devising and effecting zoning controls the Federal and 
Provincial Governments provided guides to community develop- 
ment. The commitment of both Governments to these policies 
is proven by the successful application of the controls which 
has resulted in a slow rate Of growth in the areas designated, 
in sharp contrast to the dynamic growth in adjacent communities. 

The level of disruption which would be caused 
by reverting to the 1967 Master Plan now far exceeds that 
which would have been occasioned by proceeding with the 
expansion in 1968. The sound reasons for rejecting full 
expansion in 1968 have been substantiated in the years that 
have followed. 

Experience is demonstrating the validity 
of the Federal Government's decision to meet the increasing 
demand for air travel by developing an aviation plan for 


Southern Ontario including the new Toronto Airport. 
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TABLE 1 
LAND USE COMPATIBILITY TABLE 
andres eietcahens choles nnkomdrnbshenoetiattelalemrdamead 
NOISE SENSITIVITY ZONES i Ds fe IV V VI 


TYPE OF OCCUPANCY 
oo cr Sie Wt ae cea sh taeda 


DETACHED AND SEMI- 


DETACHED DWELLINGS yes A B C no no 
TOWNHOUSES AND MAISONETTES yes A B B no no 
APARTMENTS yes yes B B D no 
COMMERCIAL yes yes yes F FE G 
HOTEL, MOTEL yes yes F F F G 
OFFICE BUILDINGS yes yes yes F no no 
SCHOOLS, HOSPITALS, LIBRARIES, 

CHURCHES & COMMUNITY CENTRES E F F no no no 
THEATERS, AUDITORIUMS E G G G G no 
OUTDOOR AMPHI-THEATERS H no no no no no 
OUTDOOR RECREATIONAL yes yes yes yes yes yes 
INDUSTRIAL & ANCILLARY USES yes yes yes F F G 


EXPLANATORY NOTES 
It is trongly recommended that all new residential develop- 
ment be avoided in zones IV, V, and VI. Accordingly, wherever 


possible alternative land uses should be considered. 


It is important to understand that the locations of the lines 
between noise zones cannot be fixed exactly. It will be necessary 
in some specific cases therefore, for the responsible public 
avchority to make an appropriate interpretation of what regulations 


@ 2 to be made applicable. 
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This is a marginal zone and noise may start to become a 
problem. It is recommended that developers be made 
aware of this fact and that they be required to so 
inform prospective tenants Or purchasers of residential 
unitSi® in addition, * ie? ge Suggested that development 
Should not proceed until an analysis of the noise 
environment is made and it is established what noise 
control features, if any, should be included in the 


building design. 


The developer should be made aware of the noise problem 
and he must undertake to relay this information to all 
Prospective tenants or purchasers of residential Unies, 
Moreover, construction may not occur unless a detailed 
analysis of noise reduction requirements for the Specific 
development in question is made and needed noise control 


features are included in the building design. 


These uses should not locate in this zone. Detached and 
semi-detached dwellings may be permitted as infilling 
but only as part of plans of Subdivision, which, przor 
to the date of this statement being issued, have 
received draft approval. If development is to occur it 


is subject to the requirements of Note B. 


No apartments should be constructed in this zone. Where 
it can be demonstrated that the proposed development 
constitutes a limited amount of infilling, however, 
development may be permitted but subject to the require- 


ments of Note B. 
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It is advisable that these kinds of uses not be located 
close to the boundary between Zone I and Zone II but if 
they are it is strongly recommended that they be subject 


to the conditions of Note F. 


This construction may not occur unless a detailed analysis 
of noise reduction requirements for the specific develop- 
ment in question is made and needed noise control features 


are included in the building design. 


None of these uses should be constructed in this zone. 
Where it can be demonstrated, however, that these uses 
are the most appropriate ones in specific cases, taking 
into account all relevant factors, construction May not 
occur unless a detailed analysis of noise reduction 
requirements for the specific development in question is 
Made and needed noise control features are included in 


the building design. 


This type of use should not be located close to the 


boundary between Zone I and Zone II. 


| mp 
bessool ‘ed don Beas, to abit oceodt dud’ aialan 52 


ry, ae My + 
ti tud II onok bis I oo8 messed. yasbayod | edd, ae onal 
wy DS at a 
sootdue esd yedt tans bebagamooe: ylpnors2 ai Eva exs yor 


a ed o 


sk estou to neachcaitess ait oF 


oy 


ae 


7; 
op ’ . 


eleyisens belisteb 6 aasinu tu590 Jon Ysm aolsoux3enoo eit “4 


pepe) ite : m4 


-qoloveb olifosge sat x02 ea. pst noktouber se ion to ion 


asiutsst Iorsjnoo seion bebeem bas obsm ei aolsasup nt Jnom 


-apLesb pmibiiud oft ak bebulont sis 


.enos Bids ai betourtenon sd Bivorle esau seedt to snow ~ i. 
seen seentt ted3 ,1rsvewod ,bessatanomsed ed 159 ot oxen 
paitet ,292e60 Sitiosge at gono Stsiitgo1rggs teom edt 15 © a9 
ton Ysm noitvovistanoo ,e10t0s) Jasvelex Ils tnyooos ogak ° fF, 
; / value 

nottoubet saton to elaylens Belisteb s aeelnay xNDD0 

et nottasup at tnemqoleveb ofiisege oft soz etnomeziups: 
ni bebuloant Bed toxyvdsot Lorsgmoo seiton Bebson bas ‘sbsm 


.aplasb enibliud eit 


sit oF S20f[> Betsnol od jon bluore sau to sqys etdT .H 


II smoS Bas I smoS nsswised yisbavod 


ff 


NOISE SENSITIVITY ZONES 1975 — 1976 


TORONTO INTERNATIONAL AIRPORT 


ALBION TWP. pa . 
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APPENDIX 2 


NEW ASSESSMENTS : 1969 - 1971 
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NEW ASSESSMENTS 


1 


Town of Brampton 


Total Number of New Items 299 
Total New Assessment 821/9551,790 
Residential - Farm 1299405 
Commercial - Industrial 14°65 61,675 


Township of Chinguacousy 


Total Number of New Items O22 
Total New Assessment 9'15»,2456:, 700 
Residential - Farm 121,693:44920 
Commercial - Industrial 24021, F380 


Town of Mississauga 


Total Number of New Items 7A Pop he! 
Total New Assessment $24,288,110 
Residential - Farm 14,196,530 
Commercial - Industrial 71,034 580 


Town of Port Credit 


Total Number of New Items 66 
Total New Assessment S$ 2,934,690 
Residential - Farm 24,3954, 560 
Commercial - Industrial 5391/30 


Town of Streetsville 


Total Number of New Items 34 
Total New Assessment © 4141755 200 
Residential - Farm 14 1521,640 


Commercial - Industrial 22,760 
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NEW ASSESSMENTS 


1970 


Town of Brampton 
Total Number of New Items 
Total New Assessment 
Residential - Farm 
Commercial - Industrial 


Township of Chinguacousy 
Total Number of New Items 
Total New Assessment 
Residential - Farm 
Commercial - Industrial 


Town of Mississauga 
Total Number of New Items 
Total New Assessment 
Residential - Farm 
Commercial - Industrial 


Town of Port Credit 
Total Number of New Items 
Total New Assessment 
Residential - Farm 
Commercial - Industrial 


Town of Streetville 
Total Number of New Items 
Total New Assessment 
Residential - Farm 
Commercial - Industrial 
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14,524,350 
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3 728,545 
1,546,900 
181,645 


44 

S 1,443,785 
1,034,560 
409,225 


| | re 
eve . ‘emetl watt to. sedi {s3to0T 
oSi{,Seo0,S2 tnomeese2A wo IsjoT 
ova ,vert mist - IsitnebLeot | 
Oca, Pes tf  {pittdteubal -. Isiozsmmo),_ 


. 


yevoosupnidd to. ghsien 


tvL | amsil wo to 19d IssoT 
o0e ,b8h ,TL2 ul tnomeeseeA wat [ssoT 
Ode ,Oae , mist - I[sitnebiesA, 

,PSe,. al Isixgeubal - Isioxemmod 


spuseeteeiM to 
Ber ,s amesl wot to t9dmuu istoT- 


2e8, £00,802 tnomeeseeA wo LsetoT 
O82 201 ,£e misi - [sitnasbiesA 
cL, 8de  y8E [gixzeaubatl - ILstoremmod 


. ; titbexdD trod to aweT 
8S eameasI watt to sredmauUd IssoT 


Ghee .BSi ft ¢ . tnomaeseeA wot IstoT 
o0e , dhe, f : misi - Isidnobiesh 
eho, fel {situsgeubn! - Isioxremmnod 


eallivteest2 to 


SB amotI wei to zsdmuw IsitoT 

esy ehh 1 2 ;  .  Strieme2seeh wot [szoT . 
Ogee, bEO,L «sowed ~ IsidnebLeod a 
ess ,e@ob ' {[sixtevbni - ILsioxremmood. 


NEW ASSESSMENTS 


ad es 


Town of Brampton 
Total Number of New Items 
Total New Assessment 
Residential - Farm 
Commercial - Industrial 


Township of Chinguacousy 
Total Number of New Items 
Total New Assessment 
Residential - Farm 
Commercial - Industrial 


Town of Mississauga 
Total Number of New Items 
Total New Assessment 
Residential - Farm 
Commercial - Industrial 


Town of Port Credit 
Total Number of New Items 
Total New Assessment 
Residential - Farm 
Commercial - Industrial 


Town of Streetsville 
Total Number of New Items 
Total New Assessment 
Residential - Farm 
Commercial - Industrial 
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June 26, 1972 Publications 
_ ‘TLINES 
TORONTO -- Maps comparing the concentrations of population 


around Toronto International Airport and the site of the new 
Toronto airport at Pickering were released today. Prepared 
by the Toronto Area Airports Project team for the federal 
Ministry of Transport, the maps are based on newly-released 
1971 census figures. These show that 38,000 people already 
live within what is called the 100 CNR (composite noise 
rating) contour at Malton. Outside the 100 CNR there are 
only isolated instances of noise annoyance, while inside the 
100 CNR the noise annoyance becomes more severe as the runway 
is approached. If Malton had been expanded, as would have 
been necessary were the Pickering site not being developed, 
a fourth runway would have been necessary there. The 1971 
census figures show an additional 56,000 people now living 
around Malton who would be adversely affected by noise, 
bringing the total to 94,000. By comparison, at Pickering 
there are approximately 2,500 people living on “the site and 
approximately 2,500 living within the 100 CNR contour, 
bringing the total people to be affected by the development 
to 5,000. The Pickering map shows four representative 
runways; however, only two will be built in the first phase. 
The third runway, which the contours are drawn to include, 
may not be necessary until after 1990, and the fourth runway 


not until after the year 2000. 
2 | : - 30 - 
For further inquirics 
contact Tim Porter, 
Public Affairs Officer, 
Ned Toronto Area Airports Project. 
1 OF Wie 369-4919 
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GENERAL AVIATION IN TORONTO 


Civil aircraft in Canada can be divided into 
various categories including air carrier, military, corporate 
and general aviation. General aviation refers to all flying 
activities conducted by flying training organizations, to 
private, business and recreational flying and to charter 
flying by commercial air carriers using aircraft generally 
under 12,500 lbs. General aviation does not include the 
larger air carrier scheduled operations or training activities, 
Private Charter or corporate flying with Large, hich performance 
turbo-prop or turbo-jet aircraft operating frequently in 
accordance with instrument flight rules (IFR). 

The number of civil aircraft in Canada has 
more than doubled over the past decade. In 1960 there were 
just over 5,300 aircraft registered and by 1971 the number had 
risen to over 12,000. General aviation aircraft make up the 
Majority of the total including military were air carrier or 


government owned. 
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The general aviation fleet in the Toronto area 
is quite diverse, ranging from numerous small private aircraft 
operating solely under visual conditions up to sophisticated, 
turbo-jet aircraft which are as well equipped with flight 
instruments and sometimes even superior than conventional 
airline aircraft. Approximately 1000 aircraft are based 
at the various airports in the Toronto area. 

General aviation facilities in the Toronto 
area are well developed to accommodate the flying activity. 
Withins650 mitlesroteche vicinity of Toronto’ International and 
the new Toronto airport, there are at least 63 airports. This 
includes fully equipped airports such as that at Buttonville 
and privately owned grass strips adjacent to farmers' buildings. 

An indication of the role played by Toronto 
International Airport in general aviation activity in the 
Toronto area is given in the following table which shows 
the number of aircraft movements in 1971 at several of the 
major general aviation airports in the Toronto area in 
comparison with the estimate for Toronto International. As 
Toronto International Airport is primarily an air carrier 
airport the majority of the movements are associated with 
the flying activities of the airlines, comprised of both 
itinerant (scheduled and charter) and local movements. In 
the past, the general aviation activity at Malton has been 
measured by the level of other itinerant movements, 
comprised of other non-airline commercial and private 
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In 1971, the total activity at the six general 
aviation airports was about sixteen times the estimated number 
of general aviation movements at Toronto International Airport. 

Estimated General Aviation 
Movements - 1971 


Toronto International (other 


itinerant movements only) 54,082 
Toronto Island POU Le 
Buttonville Pes;182 
Oshawa Sooo 5 
Hamilton 2067819 
Waterloo-Wellington 87,431 
St. Catharines 799357 

Total for six alnponts 834,456 


Whenever the mixing of aircraft with widely 
divergent performance characteristics, i.e. light general 
aircraft with heavy air carrier aircraft, has threatened to 
lead to air traffic problems at, or in the vicinity of major 
airports, the Ministry of Transport has developed satellite 
airports to accommodate general aviation activity. For 
example, basic flying training, recreational flying, and other 
general aviation activities were gradually removed from 
Vancouver International Airport to Pitt Meadows, from Calgary 
International to Springbank, from Winnipeg International to 
St. Andrews, and*from Montreal International to St. Hubert. 

In the Toronto area, private enterprise, municipal and other 
agencies have successfully provided excellent satellite airports 


and operated these on a commercially sound basis. 
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To a steadily increasing degree, the inter- 
mingling of general aviation and airline activities in the 
Toronto area has required the introduction of control 
procedures, designated visual flight rule (VFR) routings, 
altitude restrictions and compulsory two-way radio. These 
measures will continue to be required and can be expanded 
ifilsiehbesction is required to take into account the effect 
of flight operations at the new airport on flights at 
Buttonville and Oshawa, as well as itinerant flights to 
and from these airports and through the area. 

The new Toronto airport will be located some 
25 miles northeast of the present Toronto International. 
Modification of the existing airway structure in the area 
will therefore be required and together with the adjustment 
of air traffic control procedures now in force will result 
in an effective and compatible operation. 

Flight activities at Markham airport will 
have to cease when the new Toronto airport begins operation 
as this airport is within the expropriated area. The 
Ministry will work closely with the management of Markham 
airport to assist in the identification of a new location 
suitable for their operation. 

Great care must be taken in the planning of 
the future use and protection of those airports considered 


essential to support the volumes of general aviation activity 
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in the years ahead. However, with the continued development 
of appropriate procedures and control methods and by effective 
and cooperative consultation with Operations and representa- 
tive pilot groups, both the airports and the airspace in the 
Toronto area can be organized into a completely coordinated 
air transportation system to safely meet the future needs of 


all users. 
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PASSENGER AND CARGO FORECASTS 


TORONTO AREA AIRPORTS PROJECT 


BACKGROUND 


On December 20th, 1968, the Minister of Transport 
announced that the Federal Government had decided against 
expansion of The Toronto International Airport at Malton to 
handle the total aviation needs of the Toronto area, that 
a second airport would be developed in the late 1970's, and 
that TIA Malton would continue in operation as an air carrier 
airport. In due course a conceptual plan for a multi-airport 
system was established. The Toronto Area Airports Team was 
formed to determine the requirements for the new facilities, 
to outline the roles of the airports in the system and to 


recommend an appropriate schedule for implementation. 


For a major airport planning program, reliable 
forecasts of future traffic volumes are indispensable. They 
are used as an aid in determining the capacity of the 
facilities to be constructed and when these will be required. 
Forecasts of future passenger and cargo traffic at TIA were 
prepared in 1967 as part of the Master Plan for Toronto 


International Airport. Since the public announcement of the 
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new airport system plan in 1968, several additional traffic 
volume forecasts have been prepared using more recent 


information and more comprehensive techniques. 


The purpose of this document is to review the passenger 
and cargo forecasting techniques that have been used by the 


Project Team and to summarize the results obtained. 
FORECASTING TECHNIQUES 


Comprehensive forecasting techniques were used in 
developing the estimates of future air passenger and cargo 
activity for the Toronto area. Extensive analyses were done 
of past actual activity data to establish preliminary growth 
rates of passenger and cargo traffic. These growth rates 
were then modified to reflect the anticipated effects of 
changes in socio-economic and other factors on the growth of 
air travel. Studies have shown that there is a relationship 
between economic and demographic indicators such as G.N.P.; 
population, fare prices and disposable income and the demand 


for all modes of transportation, including air transportation. 


Air cargo forecasting is particularly difficult, 
This market has been limited by the availability of suitable 
aircraft with adequate space and only now is being recognized 
as a distinct and important market. Thus both the demand 
for air cargo and availability of aircraft must be considered. 
For instance a mix of freighter aircraft plus the under 
floor compartment (belly) capacity on passenger aircraft 


is used to carry cargo. However, if the available 
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cargo proves to be too much for the belly space available, 
it may not be practical to use freighter aircraft and the demand 


may be satisfied by other modes of transportation. 


This paper summarizes the methodologies used 
and the results obtained in the various forecasts used by the 
Team to date. Air passenger and cargo forecasts are presented 
separately. Forecasts are discussed in chronological order 
in each section. The last forecast prepared in both the 
passenger and cargo sections is presented in more detail in 
terms of the methodologies used. As well, a short summary is 
presented at the beginning of each section comparing the results 
of the various forecasts. It should be noted that all air 
passenger traffic figures are given in enplaning/deplaning except 


as otherwise noted. 


PASSENGER FORECASTS 
FOR THE TORONTO AREA 


Forecasts of passengers on the Toronto project were 
prepared to the year 2000 to cover the total planning period. 
This is consistent with the planning being done in all areas 
related to the development of the airport system. Within 
this planning time frame, one can be most specific about the 
forecasts up to the late 1980's, which coincides with the 


initial and intermediate development period for the new airport. 
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For this period historic data is generally reliable as a 
base and there is sufficient knowledge about future 
developments to permit realistic forecasts. These fore- 
casts show that the new facility will be required for the 
1980's, otherwise the needs of the travelling public in 

the Toronto area will not be adequately served. For the latter 
part ‘ofthe «planning period, up to 2000, the forecasts are 
based more on the informed judgements of the forecasters as 
to the probably growth of the economy and of air travel in 
terms of the trends in business and recreational travel, and 
the effects of new aircraft technology and high speed 


ground transport. 


To cover expansion of the new airport beyond the 
1980's, new forecasts are continually being prepared as more 
up-to-date information becomes available on the likely perfor- 


mance of the economy and the growth of air travel. 


The analysis of Toronto passenger traffic in the 
1960's, as recorded by the Aviation Statistics Centre, 
indicates the average annual growth shown in Table l. 
The higher growth rates for international passengers, both 
charter and scheduled, reflect the dramatic growth in 
recreational travel during the decade, attributable to a 
great extent to the increase in leisure time, the decline in 


air fare prices and the increase in personal disposable income. 
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AVERAGE ANNUAL GROWTH RATE IN 
TORONTO PASSENGER TRAFFIC 
(1960 = 1970)" 
OVERALL AVERAGE GROWTH LOLS 


BY PASSENGER SECTOR: 


Scheduled flights with 
Canadian points 10.0% 


Scheduled flights with 


United States points 13.0% 
Scheduled flights with other 

international points 17.83 
Charter flights 39.3% 


* See subsequent section Table 7 et al. 


Modification of these growth rates to take into 
account the anticipated effects of changes in socio-economic 
and other factors resulted in a set of future growth rates. 
This analysis led to the conclusion that the relatively high 
growth rates for air passenger traffic in the Toronto area during 
the 1960's would not continue over the next twenty or thirty 
years. Rather the rate of growth in air travel will decline 
to approximately the long-term forecast growth rate for the 
Canadian economy; that is, about 5 per cent per year in 
real terms. Table 2 outlines the long term air passenger 
growth factors used in the Toronto forecasts and shows the 
decline in the annual growth rates in each of the passenger 


flight sectors. The higher growth rate in the charter 
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segment reflects the continuing higher growth of recreational 


air travel over the forecast time frame. 
SUMMARY OF TORONTO PASSENGER FORECASTS 


Four passenger forecasts have been used on the 
Toronto Airports Project. Table 3 following summarizes the 
results from these four studies. Figure 1 also outlines 
graphically the results of the January, 1972 forecast. The 
December, 1969 study does not include data for charter 
passengers at Toronto. Insufficient statistics on this 
segment were available at the time of its preparation to 
permit meaningful forecasts. The charter estimates in the 
last three forecasts are not separated from the totals as 
the nature of this market has been changing quite rapidly and 
is anticipated to change even further, so that identification 


of it as a separate total is not considered meaningful. 


From the comparison of the four forecasts shown in 
Table 3, it can be seen that the updates of the original 
forecast using more recent actual information and more 


detailed techniques do not change the results substantially. 


ae iy “en 


Perrone! to swore ala 


7 } . ; : i v- . : 
7 } V : K ’ 
0 “- ‘_ - a say Rb 


eft no beau mood sgl 248829101 topns2esq: ean 

edt eesiismmyve paiwollo® i eldst so@toxd adsoqutA ©: 
aent(ivo oeis [| sivply “seekbu usa wot seertt mox? 
eft .tasosrot srel VIBuREL ons to et iveox ond ylisoidgesp 
1stisio 102 s¢sb ebufomi- ton seob ybuste ede ,tedmesed 


ws fi 


tjeisste Jaekvitiven! .os¢moxoT ts erepneaesq 


im 


oj noltisisgqeiq ati to emit ect ts sidsitsvs stew —— 


m 
oy 
~ 
J 
e 
nd 


sake 
Se 
rR 
Le 
bel 
Sh 
pee 
oo) 
, 
a) 
a 
= 
if 
D 
~ 
hs 
se 
my 
ae | 
. 
ri 
is 
ay 


stot Iuipainses ‘horse 
; ot) 


elstod edt mozi bessaegee ton sis dibecaink doce saa 


: ‘(i 
bis yvibiqs: stiup paipnsedo teed esd toxAxsm eidt Io s1ivtEn oft 
i 


noitsoitistasbi tedt oe ,1z9ddmt neve sonsdo of bessqiniszns at 
.luteninsem berebianos Zon ei isiod Sa81xsqge2 6 e65 Ji Id) 


ak awode, etasoes10t rw0t she Zo nosiisqmen sas mort hae 


7 


sniptro ent to astsbqu eat Jendu neoe sd aso FE .€ oldst 


i) eiom bas coljsmioint [6pIgs Jnove1 stom paiav jesoo10% 


-vilsitnstedue ativast ans apasiio ton ob —o bol teteb 
; a 


ff 


CLOd 


8°? Ede 
S.ce Ig -Ge GSC ge ic 
CG VECC CEL Vaol 
6°ST SG Let 
C6 201 0°8 
Se) Dee CES 
(* TOUT AeATeYo ON) 
qsedet0g " Seeoore a 'e °. “Seto t04 " —§=3evoo209 
‘Azenuec TL6T ‘ACW OL6T ‘azequezdaes 696T ‘rzequisedeq 


(SUHONASSVd JO SNOITTIIN) 
SLSWORNOK UFONASSVWd OLNONOL TWONNY JO ANWWWOAS 


LOdlOdd SLYOdUYIVY OLNOYOL 


€ STdea 


0002 
S66T 
O66T 
S86 
O86T 
SLGu 


OZG6T 


APSR 


fw “1 

Oo vw 

fu Lo 
ny 

* 

G/ 


tf 


3000 


o hp 4 
wT D>e 7 
Ey Ps 
Ie 
- 


cx 
aoe 


BoLtscsef 


~ 
2f 
Hox * 
wy 


a | 
5 


Oe a a Ne TS 


Gc 


19 
io @ , 
heel CO 


woA* Tost 


-BOBEGY2 


— 
¥- 
7 


Tdd0 


Ou 


(HITTIOU? O& BYe2EMGEBS) 


“NYE LOMOMLO bYe2EKCEB 
‘LOBOALO VIBEOKLE BEOIECL 


¢ 
4 


7 


SQWAYEA Ob 


a 


ad ooTa 


siobuessed 
jO SUOIIIIIN 


b J 


Le = 


iA > 


= 
% hs 


% 
i” 
e 
i 
. — 
F Fie i 
ty { a » 
| ae 
Whpaea? sN, 
4 
oma 
* : 
ial 
4 
r AM 
q 
‘ ‘ 
— ‘ 7 
4: 
» 
Wa i" 
ane 
wae 
) 
eo 
M ec it 
v , 4 Wd 
ha 1 
Ay An, 
ig 
; 147 
j wy 
’ 
nt) 


u 
n 

mail 

: ‘2 ; 


. 


le EO 


i 


ee kg 2 PRE CURT EE. © EE TE GT eee, 


ae 
a a 


— 


CN URED 


ee 


| 
: 


i POT ya 


2 erat TaN | come! 


q : 
( 4 | 
“ oa te sale my ee ee ~~ Tae eee en Re, Lea ot reed 


= 
a 
a 
a ea 
eo = eS te 
= <a — 


’ ¥ \ ; r \ 

ee « M 

ia 

a { 1 

(od j y 
ip y i i { 

ee ee a ee Te mM Te et Lt ee Lavan mec ven 
, : ) 3 
‘ 
5 » . : 


er 
=2 
62 ee a ee 
2 ee - 
SEP SESE Toate 
PSN 


ee Ce eee eee (eee ner Et etn RT 


See ae 


My f 
y f 
m it ’ 
en ee 


Oiad 


© | 
ae 


DECEMBER, 1969 PASSENGER FORECAST 
a a EAD Le 


In December, 1969, aviation activity forecasts were 
prepared for 26 airports in Canada, including Toronto. These 
projections, issued in 1969, were based on more up-to-date 
actual information (1967) and more detailed methodology than 
was used in the original forecast prepared in 1967 as part of 
the Master Plan for Toronto International Airport. Although 
this new forecast was not prepared especially for the Toronto 
project, it does provide a valid comparison to the three 
later forecasts made specifically for use by the Team. The 
passenger forecast dealt with scheduled passengers (air 
carrier) only, as insufficient data were available to provide 
input on charters. The methodology used in this forecast 


was as follows: 


(a) Fitting straight lines to past activity data 
by the method of least squares and projecting 


these lines into the future. 


(b) Fitting exponential curves to past activity data 
by the method of least squares and projecting 


these lines into the future. 


(c) Predicting total Canadian traffic and the 
proportion of this traffic at each site based on 
an analysis of past trends. The prediction of 
total Canadian traffic was derived from a 


mathematical analysis of the relationship between 
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Canadian G.N.P. (in current dollars) in the 
past and the total number of Canadian boarding 


passengers. 


(d) Analyzing past traffic growth by route and 
applying adjusted future growth rates based 
upon a detailed knowledge of the influence of 
service qualities, prices, pommurniciee of 
interest, degree of competition, etc., in the 
past and any predicted changes in the inter- 
related effect of these key determinants in the 


future. 


The first two parts of the methodology set lower and 
upper limits to the forecast, but much more weight was 
attached to the third and fourth techniques. The final fore- 
cast was not an average of the results of the different fore- 
cast segments generated, but was based instead on judgements 
as to the probable relative accuracy of the statistical 


analysis and the route by route analysis techniques. 


The results of this forecast are shown below. 


TABLE 4 

DECEMBER, 1969 FORECAST OF 
ANNUAL SCHEDULED PASSENGERS 
AT TORONTO (MILLIONS) 

1970 BS 

Vi iss) 8.0 

1980 NAS 

1985 16.4 


1990 2:6 
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SEPTEMBER, 1970 PASSENGER FORECAST 


A second forecast was prepared in September, 1970. 
The report dealt with the detailed evaluation of alternative 
sites for a second Toronto area airport and as part of the 
analysis, contained a revised passenger forecast which had 
been prepared on behalf of the Toronto Team in mid-1969 
based on more current 1968 base-year data. In addition to 
forecasts of scheduled passenger activity, the report 
included the first formal forecast of charter traffic out 
of Toronto. The forecasting period in this report was 


extended to the year 2000. 


The methodology used in developing this later 
forecast was basically similar to that used in the December, 
1969 forecast, except that new forecasts were produced for 
individual routes. These new forecasts of passenger traffic 
by route by airline were prepared by estimating growth rates 
for each route and applying them to the new base data for 
1968. From these revised route forecasts, totals for Canadian, 
United States and other international passengers were obtained 
by aggregating the results for the individual routes. Total 
passengers were then obtained by summing these three major 


flight categories. 
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In forecasting the charter traffic, attempts to 
correlate charter activity with established indicators such 
as G.N.P., income and population proved inconclusive. 
However, based on data for actual charter traffic obtained 
from the Canadian Transport Commission for 1962-1968, a 


forecast was developed using the following assumptions: 


- 100 per cent of operations would be transocean 
- seating capacity would increase at 5 per cent 
per year and passenger volume at 15 per cent 


per year. 


The passenger forecast from this report is outlined 


below. 


TABLE 5 


SEPTEMBER, 1970 FORECAST OF 
ANNUAL PASSENGERS AT TORONTO 


(MILLIONS ) 
L935 re. 
1990 28.6 
2000 66.4 


The forecasts for 1990 and 2000 are a middle point 
between pessimistic and optimistic forecasts prepared for those 


years. 
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MAY, 1971 PASSENGER FORECAST 


The purpose of this study reported in May, 1971, 
was to present a revised set of forecasts, based on later 
actual activityinformation (1969), with the data base and 
methodology clearly defined so that any modifications or 
extensions which might become necessary as the project pro- 


ceeded could be made in a logical and consistent way. 


The study was not concerned directly with the 
preparation of basic forecasts, but rather took the basic 
forecasts prepared in the first two studies described above 
and developed from them revised detailed forecasts. The new 
forecast time framewas to 2000 and included both scheduled 


and charter air carrier activity. 


Scheduled passenger activity forecasts were generated 


using the following procedure: 


(a) The forecasts were based on 1969 Airport 
Activity Statistics compiled by the Aviation 
Statistics Centre. Forecasts from this base 
were made using as a guide the first fore- 


cast outlined above. 


(b) Growth rates for total traffic and for the 
Canadian, American and other international 


segments were extracted from the previous 
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forecasts by plotting the forecasts of 
passenger boardings to 1990, extra- 
polating to 2000, and taking average annual 
growth rates for five-year periods from 


10 “2000. 


(c) The different growth rates for short, medium 
and long distance traffic within each segment 
were obtained using as a guide the forecasts 
by route described in the September, 1970 
forecast, and the same graphical technique as 


Pn (bie 


(d) Growth rates were discussed with the airlines 


and adjusted where considered necessary. 


(e) Growth rates were translated into revised 
passenger volumes using 1969 actual base-year 


data. 


The original charter traffic forecast am the 
September, 1970 study called for 289,000 passengers at Toronto 
in 1970. In fact, the actual volume in that year was in the 
order of 450,000 passengers. A new forecast was therefore 
prepared as part of this third study. A new base figure for 
1969 was derived by assuming that transocean traffic would 
only be 80 per cent of the total. Growth rates were obtained 


from an examination of past data and an estimate of the 
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probable effect of the policies of the scheduled carriers 
on the future growth of the charter market. From actual 
growth rates for charter passengers of 36 per cent per year 
between 1962 and 1970 but only 20 per cent from 1969 to 1970 
it was estimated that growth for 1970 to 1975 would be 20 


per cent, and would drop off gradually thereafter. 


The following table summarizes the results from 


this study: 
TABLE 6 
MAY, 1971 FORECAST OF 
ANNUAL PASSENGERS AT TORONTO 
(MILLIONS) 
1970 Gis 
1975 L032 
1980 LSD 
1985 22.4 
1990 CU Rey 
1995 | 


2000 Son 9 


ataitis9 be tut ses to Be. dito iin 


. ILsutos at ls xedzerto Po: 


4s0Y 199 $90 79q Ue to exopneeasq oie nner Sw" 


el saben nie 


OS od Sluow aver ‘od erTeLl xz0z diwore dent Bostsn 


over ot e3eL moxd daes 164 0S yino sud of 


16s eee yifsubsap tio qoxb biuow ns ’ — . 
7 eo a 
ae 


mort ativest a gesixamne etded paitivalto® edt 


9 SIGAT 


ee A A 


10 TRADESHOW IVeL , YAM | ¥ 
OTMUOROT TA SASOvIe8A9 TAUMMA ek, 
_ (BMOT.LIIM) | ‘ie 


JANUARY 1972 PASSENGER FORECAST 


In January, 1972, a revised passenger forecast was 
issued by the Project Team which was the result of two 


additional pieces of research: 


1. A comprehensive analytical work program 
carried out to assess the validity of the 


previous May, 1971 passenger forecast. 


2. Revised factors developed for converting 


origin/destination passengers to total 


enplaning/deplaning passengers at Toronto, ‘+) 


The remainder of this section on the January, 1972 
forecast outlines the methodologies used in the two parts of 


the work program. 


(1) 


Origin/destination refers to the number of passengers who 
start/finish their total journey at Toronto. Enplaning/ 
deplaning is the total of the origin/destination passengers 
plus those passengers connecting to other flights at Toronto. 
Both measures are used in planning airport facilities. For 
example, origin/destination activity would provide a measure 
of the load on the ground transportation facilities. 


Enplaning/deplaning which is the higher figure, 
provides a measure of the total load on the terminal building 
itself. In the four passenger forecasts discussed in this 
paper, the enplaning/deplaning values have been shown.as they 
more accurately outline the need for new facilities. 
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Assessment of Validity 


To assess the validity of the previous May, 1971 


passenger forecast, the following methodology was used: 


Regression analysis was carried out to establish 
the average passenger growth rate at Toronto 
for the 1960's in several major passenger 
categories (domestic short-haul, international, 
etc), and for selected city pairs which comprise 
Ssigniticant fractions of the’ total traffic 
within their own category. 


From the results of the regression analysis, growth 
trends up to the year 2000 were projected which 
were then applied to 1970 actual figures to provide 
a new independent volume forecast. 


The results of this analysis were compared to the 
May, 1971 forecast to assess the validity of this 
forecast. 


The regression analysis was aimed at establishing the average 


growth rates of the 1960's. If the growth rates resulting 


from the regression are applied to the base year figures for 


the various passenger categories by compounding, the method 


will yield a good approximation of every year's passenger 


volume in the regression period. Using this method an expo- 


nential curve was fitted to each series of data. The 


regression equation used in fitting this curve is given by: 


Y = Reo 


Where: Y 


the estimated number of passengers for 


a given year. 


D 
il 


the estimated initial traffic volume 


in the first year in the regression period. 
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e = the base of natural logarithms 


B = corresponds to the estimated annual 


increase in volume 


t = the sequence number of the year in the 


regression. 


The results of the regression analysis in terms of 
average annual growth rates for the various major flight 
categories are shown in Table 7. The results of the analysis 
gave excellent correlation with the regression correlation 


coefficient (R2) being above 0.95 in all series. 


TABLE 7 


AVERAGE ANNUAL GROWTH RATES 
IN TORONTO PASSENGER TRAFFIC 
PASSENGER SECTOR IN THE 1960's 


Scheduled flights to Canadian 
points - short (less than 


500 miles) 8.13% 
- long (500 miles and 

over) i Wis Boy pe 
- overall 10.03 


Scheduled flights with United 
States points 


- short (less than 


500 miles) A2UA5% 
- long (500 miles and 
over) 19.4% 


- overall 13.03% 
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Flights with other international 


points 
- scheduled 17.8% 
- charter 39.3% 
- overall 24.7% 
Overall average growth rate LS Le 


These results refer to the time periods of 1960 to 1970 for 
Canadian points, 1962 to 1970 for United States points and 


1963 to 1970 for other international points. 


In projecting the growth trends up to the year 2000, 
the Project Team did not assume that the high growth rates of 
the 1960's would continue without slowdown or interruption 
for the next 30 years. Such an assumption would have lead, 
for example, to an absurd 690 million international passengers 
alone at Toronto by the year 2000. A gradual reduction in 
the growth rates is anticipated over the next few years 
so that in the long-term the annual growth rates will approximate 
the long-term expectations of the G.N.P. The process involved 
in producing these forecast growth rates was based to a 
considerable extent on the informed judgements of the fore- 
casters as to the probable growth of the economy and the 
corresponding growth in air travel as there is no scientific 
way to predict with absolute certainty the socio-economic 
environment and technologies which will precisely define the 


volume and distribution of air traffic beyond the 1980's. 
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The forecast growth rates were based on the 


following assumptions: 


Le The long-term growth of the Gross National Product 
will be 5 per cent per annum in real terms. 


2 There will be a trend towards higher disposable 
incomes, longer vacations and an increased propensity 
for personal non-business travel. 

ne There will be no radical change in aircraft technology 
beyond STOL and SST and that improved ground trans- 
portation as now being developed will affect a 
larger share of the short haul business market 
particularly Toronto-Montreal. 

The results of this new independent forecast were 
then compared to the previous forecast of May, 1971. The 
differences in the two estimates were not at alli significant 
with the passenger volumes in the critical early and late 
Stages of the forecasting period being very similar. It was 
therefore concluded that on the basis of this independent 


forecast there was no reason for radically changing either 


the growth rates or volume forecasts. 


Revised Conversion Factors 


In the second part of the work program for developing 
the January, 1972 forecast, data was obtained from the 
Aviation Statistics Centre which permitted a more up-to-date 
analysis of the number of passengers originating at points 
away from Toronto who either came to Toronto as a destination 
or passed through Toronto to connect with other flights on their 


way to other destinations. From this analysis, the Project 
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Team was able to develop, for each passenger category, the 
percentage of passengers connecting through Toronto as a 
percentage of the total number of passengers originating or 

Be ninerane their journey in Toronto. The results produced the 
following revised factors for converting origin/destination 


passengers to enplaning/deplaning for the Toronto area. 


TABLE 8 


PASSENGER CONVERSION FACTORS FOR 
TORONTO - ORIGIN/DESTINATION TO 
ENPLANING/DEPLANING 


Scheduled flights with Canadian 
points - short haul 1.44 
- long haul jipae 


Scheduled flights with United 
States points 


- short haul £320 
- long haul Nae 


Scheduled and charter flights with 
other international points 1.20 


Results of January, 1972 Forecast 


These revised conversion factors were applied to the 
origin/destination portion of the May, 1971 forecast, which 
had been validated in the first part of the work program in 
preparing this new forecast. The following revised set of 


passenger forecasts to the year 2000 resulted. 
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JANUARY, 1972 FORECAST. OF 
ANNUAL PASSENGERS AT TORONTO 


(MILLIONS) 
1970 623 
OS Deniz 
1980 pre) 
1985 Zoe 
1990 32.5 
1995 44.8 


2000 6 19 
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AIR CARGO FORECASTS 
FOR THE TORONTO AREA 
Several forecasts of air cargo activity have been 

developed™ror=the Toronto region. “Four of the’ more recent 
forecasts have been used by the Toronto Area Airports Project 
Team. The first three basically revolved around projected 
historic growth rates to 1990. The most recent (January, 1972) 
forecast evolved from a rationale considering economic influences, 
inherent costs and time parameters as well as airline capability 
to meet these demands. It demonstrated that the assumptions 
used in producing the first three cargo forecasts led to 
optimistic results. Although this last forecast resulted in 
substantially lower relative estimates, total growth over the 


period is estimated to be almost fifteen times the current volume. 


NATURE OF AIR CARGO FORECASTS 


The basic relationships which govern the growth of air 
cargo have been difficult to determine. Air cargo is an infant 
industry. As such, no well-established trend as to its relative 
share of the intercity goods movements market has been observed. 
Further, present airline indications suggest that capacity to 
meet the demands for air cargo in terms of all-freighter aircraft 
will be suppressed. Nevertheless sufficient information is 
available to allow a reasonably definitive statement of forecast 


requirements. 
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SUMMARY OF CARGO FORECASTS 


the four aia, cargo forecasts for the Toronto region 
which are significant in terms of the Toronto Area Airports 
Project are summarized in Table 10, following. Figure 2 
also outlines graphically the results of the January, 1972 
forecast. 

As can be seen from the table the first three fore- 
casts show essentially similar results for the year indicated, 
while the most recent forecast indicates relatively lower 


results, particularly in the later years. 


DECEMBER, 1969 AIR CARGO FORECAST 


In 1969, the Canadian Department of Transport 
released the results of a study of air cargo forecasts at 
twenty-six airports across Canada including Toronto. In the 
study the total pounds to be handled up to 1990 at each terminal 
was forecast. Although no detailed description of the tech- 
nique was provided, it appears that the historic growth in 
air cargo was analyzed by statistical techniques and the re- 
sulting trends were projected to give future volume estimates, 
taking into consideration the anticipated effects of regional 
characteristics, G.N.P., population changes and disposable 


income. The results of this analysis are as follows: 
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TABLE II 


DECEMBER, 1969 FORECAST OF AIR 
CARGO AT TORONTO 


(MILLIONS OF POUNDS) 


oo: 7 0 A ips he) 
Bly Bs) 441 
1980 1,005 
TASS) 6, 4,600 


SEPTEMBER, 1970 AIR CARGO FORECAST 


The methodology used in developing this air cargo 
forecast was basically similar to that used in developing the 
December, 1969 estimate, except that the new base year data 


for 1968 was used. 


TABLE 12 


SEPTEMBER, 1970 FORECAST OF AIR 
CARGO AT TORONTO 


(MILLIONS OF POUNDS) 


L195 2, Lou 
L790 4,800 
MAY, 1971 AIR CARGO FORECAST 


This third air cargo forecast was an update of the 


previous forecasts based on more current (1970) actual air 
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cargo data. In preparing this forecast, no new rationale was 
developed, rather the estimate was produced by applying the 
growth rates established in the December, 1969 forecast to the 
new base year data. The results of this analysis produced 
data quite similar in magnitude to those from the previous two 


forecasts. 


TABLE 13 


MAY, 1971 FORECAST OF AIR CARGO 
AT TORONTO 


(MILLIONS OF POUNDS) 


19.70 227 
L975 508 
1980 i eS 
L985 2,456 
1990 5,260 


JANUARY, 1972 AIR CARGO FORECAST 


The objective of this study was to develop a strong 
rationale for air cargo forecasting. This was developed into 
a forecasting framework which would be used to verify or dis- 
prove the previous estimate. 

This study presented, through a highly detailed analysis, 
a completely revised set of air cargo forecasts. These forecasts 
structed into mathematical form much of the practical knowledge 
concerning the air cargo field. Specifically, the technique 


accounted for the following: 
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1. The relationship of the total Canadian air cargo 
market to the Gross National Product 

2. The relative changing economic position of the Toronto 
region with respect to the rest of the country. 


3. The anticipated cost changes of air cargo.production. 


Three regression models were used to develop air cargo 
forecast control totals. These control totals were then adjusted 
to final air cargo volume forecasts by taking into account the 
following factors: 

1. Anticipated changes in regional economies in qancce, 

This would affect total volumes between Toronto and 
these regions. 

2. Anticipated changes in directional volumes to and from 
several specified points. These were analyzed consider- 
ing airline forecasts of improving directional volumes. 

3. Anticipated lack of supply on specific routes, par 
ticularly lack of air freighter availability on routes 


of less than 500 miles. 


The three models used in developing the forecast 
control totals were: 
I. A national model relating,dollars of .G.N.P...to .pounds 
of cargo handled at the 25 largest airports in Canada. 
2. A Toronto share model which defines the proportion 
handled at Toronto of the National pounds, developed in 


the previous model. 
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3. A Regional model relating dollars of G.N.P. 
to domestic pounds handled. at Toronto. This 
model was developed separately as a check on 
the validity of the Toronto control forecast 
developed from the first two models. It 
considered economic activity in the Toronto 
region only without reference to the National 


model. 


In using these regression models, exponential curves 
were fitted to each series of data. The regression equations 


for each of the models is given by: 


l. National Model 


where: y = $ G.N.P./National pounds handled 


x = the sequence number of the year from 
1960 in the regression 


e =ithelbasie Of natural Jogarithms 


a = defines the level of air cargo activity 


growth above natural growth in 1960 


b = defines the manner in which the rate of 
growth will occur on a yearly basis for 
the forecast period. Tt 16: directly 
related to the changing air cargo 
technology, including changes in air 


Carge production costs. 
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defines the natural growth rate of air 


cargo in relation to Canada's total cargo 


aCtivity. pThesgroweh rate in air Cargo 


will eventually become asymptotic to this 


value. 


2. Toronto share model 


Moe cere 


y = the proportion of national pounds 
handled at Toronto. 


x = the sequence number of the year from 


1960 in the regression 
e = the base of natural logarithms 


A = represents the maximum level of air 
Cargo activity for -the LOronto region” 


as a share of the national total. 


b = defines the manner in which the percentage 
Of alr cargo activity in the Toronto 
region will increase in relation to the 
WeclLonal air cargo activity. | Pt retlects 
the growing economic impact of Toronto 


On the national Scene. 


c = the original percentage of the national 


total in year zero in the regression. 
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a Regional Model 


Y = Ae we +c 
where: y = $ G.N.P./domestic pounds of cargo 
handled at Toronto 
x = the sequence number of the year from 
1963 in the regression 
e = the base of natural logarithms 
A,B,C, = the definition for these factors 1s the 


same as in the national model, except 
substitute regional for national, where 


applicable. 


The results of the regression analyses show excellent 
fits, with the regression correlation co-efficients (R7) above 


0.98 in all cases. 


RESULTS OF THE FORECASTS 


The application of the models to forecast the growth 
in cargo as related to G.N.P. showed that air cargo in 1980 
will reach its full share of the total cargo market. After 
that time, its growth will approximate the growth in the total 
cargo market (all modes), which in turn will approximate the 


growth of the G.NJP. in real terms. 
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On the other hand, the economic position of Toronto 
with respect to the rest of the country shows continued 
faster growth, so it is logical to predict that air cargo at 
Toronto will grow more rapidly than the national volume. The 
results of the analysis indicate that Toronto should increase 
from its present 29 per cent share of the national air cargo 
market to about 32 to 34 percent within the next 15 years and 


will stabilize at that level. 


The results of the most recent air cargo forecast are 


shown in the following table: 


JANUARY, 1972 FORECAST OF 
AIR CARGO AT TORONTO 


(MILLIONS OF POUNDS) 


19:70 224 
ANS be 492 
1980 999 
L985 Ly OOS 
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CONCLUSION 


The conservative approach taken in preparing these 
forecasts is based on the assumption that new technological dev- 
elopments in competitive modes of transportation and com- 
munications will absorb some of the potential growth for air 
travel. As the air travel industry matures it will cease to enjoy 
the disproportionate growth of the 1960's and will gradually 
decrease until it generally conforms with the real increase 
in the Gross National Product. Notwithstanding this conservative 
approach, the growth of passenger traffic in the Toronto area 
is forecast to grow by a factor of 8 while cargo volumes will 
increase by 15 times today's level. These figures demonstrate 
conclusively that Toronto needs the additional facilities 
which will be provided by the new Toronto Airport. 

Forecasting is a dynamic process with revised figures 
being produced as new information becomes available. As the 
date of opening of the new airport approaches these more precise 
figures will guide us in determining the traffic to be allocated 
to the new airport and Malton and the extent and sige of) the 


facilities at the new airport. 
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PEOPLE AND THE NEW 
TORONTO AIRPORT 


By 1966, when the Minister of Transport commissioned 
a detailed study of the long-range increases in air traffic 
in the Toronto region, the pattern of growth was already 
clearly emerging. The large, long range jet-engined aircraft 
introduced into service in the early sixties had made long- 
distance travel possible at a speed and price not contemplated 
in earlier decades. Declining fares, longer holidays and 
increasing affluence were beginning to result in the oppor- 
tunities of air travel being extended to the many. Every year 
more and more people fly long distances to visit friends and 
relatives or to take a holiday in Europe, the Caribbean, or 
even Asia. Additional numbers fly to visit relatives and other 
places in Canada. The steady growth of the short-haul business 
traffic has thus been boosted by the burgeoning of long-haul 
flights made for social contact and recreation. These long- 
haul flights are expected to comprise the more rapidly growing 


and major part of the air passenger market in the years to come. 


The 1967 Master Plan for Malton, which was announced 
in 1968, showed that this airport could only be expanded to 
meet these growing needs at the expense of causing social 
disruption to large numbers of people who were not being af- 
fected by the existing operations at Malton. From this the 
Government of Canada concluded that the precondition of 
expansion at Malton related to land use compatibility could 


not be satisfied, and decided against the full-scale expansion 
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of Malton. This decision, taken in December 1968, received 


widespread public support. 


Simultaneously with the decision to limit Malton, a 
joint federal-provincial committee was established to develop 
a comprehensive aviation plan for Southern Ontario, and to 
study alternative sites for a second major airport for the 
Toronto area. The new aviation plan was devised to meet the 
requirements of fast growing air traffic markets, especially 
long haul, while reducing to a minimum the number of people 


who would be adversely affected by such growth. 


This paper describes how this end will be achieved 
by the use of Malton and the new Toronto airport. The social 
and economic need to expand airport facilities will be satis- 
fied while the number who will be affected by flight operations 
at the new airport will be a fraction of those who would be 
disrupted if all traffic had to be handled at Malton. Those 
persons who are displaced by airport construction will receive 
Pair treatment from the Federal Government, to ensure that the 
benefits to the majority are not obtained at the expense of a 
few. The new Toronto airport will also bring a new and wider 
range of jobs to the eastern part of the Toronto-Centred Region, 
and provide strong support for Ontario's plans to develop 
forward-looking new communities aimed at establishing new 


standards in the quality of urban life. 
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The Social Cost at Malton 


What was the social cost at Malton that led the 
Government of Canada to conclude that the full expansion 
should not go ahead? Every analysis of air traffic made for 
the Toronto region has indicated that there will be continuing 
rapid growth of demand both in passengers and in freight in 
the Toronto area. Long-distance flights principally for pur- 
poses of holidays or social contact are increasing relatively 
more rapidly than others. Heavily-laden large aircraft taking 
off for distant destinations on hot summer days are the noisiest 
Cfmall@ UThiswtypesot airptraffdcwistatva peaktatathisstime of 
year, when people are making maximum use of their gardens for 
outdoor living. 

The 94,000 people living in the areas which would 
have been affected by the full-scale expansion of Malton have 
demonstrated that this land is highly desirable for housing. 
Much of the land not already occupied had been serviced and 
plans and investments relating to construction had been made. 
Were extensive land use controls introduced the lands in 
question would be sterilized, and this would have had wide 
implications in terms of dismembering planned communities 
already partly developed. 

The Plan for Malton did, however, establish that the 
facilities at Malton could readily be expanded to accommodate 


4 


the traffic of the 1970's within the existing airport boundary. 
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This expansion could be achieved without increasing signifi- 
cantly the area affected by noise in that period of time, due 
to the increasing size of aircraft resulting in fewer flights, 
and the promise of quieter engines. An Interim Development 
Plan was therefore prepared to provide Malton with adequate 
capacity to the end of the 1970's; it did not affect prime 
residential land to nearly the same extent. The Federal and 
Provincial Governments established guidelines for land use. 
Controls based upon the guidelines were promulgated by the 
Provincial Government in October, 1969. Their acceptance 
has led to land usage compatible with the anticipated level 
of flight operations in the late 1970's. 

To meet the projected air traffic demand of the 
1980's and beyond, Malton's area would have to be enlarged 
so that new runways, terminals and other facilities could 
be constructed. In addition, the existing runways would be 
used far more heavily than at the present time causing even 
higher noise levels than anticipated in the established guide- 
lines to those lands now affected, and causing disruption to 
others not now affected. 

To ensure land use compatible with this expansion 
it would be necessary to introduce controls over a much wider 
area than those already in force. To subject such a large 
area of prime residential land to noise was regarded as 


unacceptable in 1968. Since that time substantial further 
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construction of desirable homes has taken place in the areas 
involved. The disruption to people which would be caused by 
expanding Malton would now be even greater than when the 
original decision was taken. Many thousands who have moved 
into new houses in good faith relying on the announcements 
made in October 1969 would find themselves affected by flight 
operations in a way that the Provincial controls were designed 
to prevent. 

To summarize, it has been calculated that if Malton 
were to be upgraded to provide the necessary level of services, 
the consequences would be as follows: 


1) Approximately 94,000 people who now live in Etobicoke, 
North York, Bramalea and other areas - and who lived 
there prior to the introduction of zoning legislation 
by the Province - would be subjected indefinitely to 


unacceptable noise levels. 


2)’ Because Malton’ is in such ‘a central location there 
is continued pressure for new residential development 
within land affected by existing and potential noise. 
Unless extended controls were introduced over what is 
otherwise prime residential land and which is now 
unaffected, the number of residents who would be af- 


fected in the future would increase rapidly. 


The Social Benefit of the New Toronto Airport 


It is estimated that construction of the new airport 
at Pickering will disturb approximately four thousand five 
hundred people due to airport land needs and aircraft Plight 


operations. Despite this, the overall effect on people is 
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much less than if Malton were to continue to handle all of 
the traffic in the Toronto area, for the following reasons: 


1. Although the character of the Pickering area is changing 
as is demonstrated by the fact that within the airport 
site less than 50% of the land is held by owner-farmers, 
there has been little actual residential development in 
the vicinity of the new airport. The Provincial Govern- 
ment has thus been able to introduce controls through 
zoning and other development control techniques, before 


the growing pressure had resulted in construction. 


2. While at the new Toronto airport about 2,500 people will 
initially be relocated (over a period of several years 
and completely at government expense) only approximately 
another 2,000 people now reside on land which may ultimately 
be subject to a Composite Noise Rating (CNR) of higher than 
100. This means that overall in Toronto there will be far 
fewer people affected by the consequences of flight opera- 


tions if two major airports are in operation. 


3. The Federal and Provincial Governments have, by working 
together, been able to integrate the planning of airport 
and region to ensure that future development will not be 
incompatible with flight operations. The residential 
areas of new communities near the airport, such as North 
Pickering, will lie between flight paths and will not be 
affected by noise. Land which may be affected by noise 
will be committed to industrial and agricultural use and 
will include the principal transportation and service 


corridors. 
In terms of absolute numbers the new Toronto airport 
will only affect a fraction of those who would be subject to 


disturbance if Malton were to be expanded. 
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The Social Effects on Area Residents 


The eastern part of the Toronto-Centred Region, in 
which the new Toronto airport has been located, is no longer 
truly part of rural Ontario. Under the pressure of increasing 
land values which relate to development potential rather than 
market value for farming purposes, many farms have changed 
hands so that less than 50% of the area to be acquired is 
owned by those who farm it. Farming communities are rapidly 
becoming dormitory communities, and recreation farms are 
becoming more and more significant. 

The new Toronto airport is thus located in an area 
which had already begun to attract the attention of developers. 
Indeed, the Municipality of Metropolitan Toronto had gone so 
far as to prepare a fairly detailed outline of the manner in 
which Pickering might be developed to provide additional 
building land beyond the present Metro boundary. To the 
farmers of the area the new airport has done little more 
than accelerate a change which has been underway for a number 
of years. The majority of farmers have recognized this by 
giving their support to the airport proposals. 

Some businessmen who live outside the area to be 
acquired, but who serve its inhabitants, have expressed fears 
that their livelihood may be affected as people move out of 
the land required for the airport. It must be emphasized 


that only a comparatively small number directly affected by 
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construction will have to move in the early years. The 
Federal and Provincial Governments have both indicated their 
intent to seek to minimize any negative effects in such unique 
circumstances. Overall, the influx of spending power resul- 
ting from airport construction and operation will more than 
offset any possible losses, and the general expansion of 
economic activity will result in an increase rather than a 


decline in opportunity. 
Fair Treatment 


The new Toronto airport will undoubtedly bring 
significant social benefits to the majority. The Federal 
Government will ensure that in so doing it will treat fairly 
those who will directly be affected in an adverse way. The 
provisions of the federal Expropriation Act are designed to 
achieve this, and the administrative procedures adopted by 
the Ministry of Transport are designed to give effect to 
this policy of fair treatment for all. 

The Expropriation Act of 1969 contains a number of 
provisions which specifically protect the property owner. 
Compensation is given for adverse effects caused by govern- 
ment expropriation and there are ample appeal procedures 
should he be dissatisfied with the initial compensation 
offered. If the property owner decides that he is not 
satisfied with the Government's offer of compensation he may, 


as stated above, accept payment of the amount offered without 
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influencing further negotiations. In this event, at the 
request of either the owner or the Minister, an independent 
negotiator will be appointed to try to arrange a settlement. 
Should this fail, the owner may file suit in the Federal 
Court. or: Canada. 

Once the expropriation of a property is confirmed, 
the owner is entitled to a minimum of ninety days' notice 
before the Federal Government may take possession. He must 
also have received an offer of compensation from the Minister 
of Public Works before the government can take possession, 
although it is not necessary for all claims to have been 


settled in court prior to this. 


Continuing Occupation 


Compensation will be paid forthwith to those who 
wish it up to the amount of the offer made by the Federal 
Government. In addition, the great majority of residents 
will have the opportunity of continuing to occupy their 
homes or farms for some time under reasonable rent-back 
arrangements. This means that most residents can remain on 
their former property for a modest rental charge until they 
find a suitable alternative location. 

Detailed design work, tendering and awarding of con- 


tracts will take many months before construction can commence. 
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This means that even those property owners in the immediate 
construction area (a comparatively small part of the total 
expropriated land) may expect to be able to remain for 
several months, and would only have to move immediately 
under exceptional circumstances. 

Flight operations will not commence until the late 
seventies. Therefore, many of the residents located on 
expropriated property but not in the immediate construction 
area will not have to move for several years. For this 
reason it may be that 90% of farming activity can continue 
within the expropriated area until the airport is commis- 


sioned, and a large part of this indefinitely thereafter. 


The. SOCcial,Eititects. of Airport Construction 


Many new jobs will result from the development. 
The airport construction itself will create several thousand 
temporary and permanent jobs, and it is possible that some 
area residents will be able to work on the project in the 
earlier ground clearing ands construction stages... The 
development will necessitate some relocation of employment 
for a limited number of existing operations. Every measure 
of assistance will be provided by the Federal Government 
officials in finding suitable alternative locations for 
such operations and for finding alternative employment for 


those whose jobs are affected. 
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By bringing increased employment into the eastern 
part of the Toronto-Centred Region, the new airport will 
considerably broaden the range of employment opportunities 
open to those who live there. The increased population, 
stimulated by the economic leverage of airport construction 
and population, will support a higher level of services to 
both existing communities and planned new communities. The 
planned development of these communities will offer oppor- 


tunities for social advancement as well as economic prosperity. 
Conclusion 


The decision to construct a new airport was taken 
to provide convenient service to the ever increasing number 
of people in the Toronto region who make use of air travel, 
while minimizing the number of those who will be affected by 
flight operations. The new Toronto airport is conveniently 
located, and will meet the traffic needs of the Toronto area 
with only a fraction of the disruption that would be occasioned 
were all the traffic to be accommodated at Malton. The Govern- 
ment of Canada, by its policy of fair treatment for all, will 
ensure the well-being of those directly affected by the 
development of the airport. In addition, the joint planning 
undertaken by the federal and provincial governments will 
ensure that Pe ape wi]ll contribute to the social and 


economic goals of the Toronto-Centred Region Plan. 
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THE IMPACT OF NEW GROUND TRANSPORTATION TECHNOLOGY 
IN PLANNING FOR THE NEW TORONTO AIRPORT 


Introduction 

One of the major areas of development in ground 
transportation technology has been in the field of high speed 
ground transportation equipment. The use of this equipment 
in the form of new high speed ground facilities will undoubtedly 
have in the long term considerable impact on the inter-city 
travel between Toronto and major urban areas in the 300 to 400 
mile range. 

An in-depth evaluation was made of the impact 
of several forms of new high speed ground transportation 
facilities on domestic inter-city air travel originating in 
Toronto. Evaluation of this impact was then compared to the 
total demand for future air services in the Toronto area. It 
was concluded that the new Toronto airport would be required 
to handle the long haul passenger traffic for which ground 


transportation is not an alternative. 


Present and Future Technologies 


Canadians today favour the use of the automobile. 
There are, however, many inter-city travellers who choose to 
travel by "common carriers" (bus, railway Creavn- and aircrart) 
for reasons of speed, convenience, cost, etc. 

In the last few years, the Government of Canada 
has carried out a considerable amount of research into the 
common carrier market to determine its present status and 
future potential. One of the prime areas of interest is the 
potential impact of high speed ground transportation on 


Canadian inter-city travel. 
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Exhibit 1: A comparison of imtercity corridors (engin 
and population are to scale). 
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In 1970 the Research Branch of the Canadian 
Transport Commission (C.T.C.) completed a comprehensive study 
of the forms of transportation technology which might most 
realistically be considered for possible application in Canada. 
The study, utilizing much of the research material developed 
from studies elsewhere examined in detail inter-city travel 
between Montreal and Toronto with extensions to Quebec and 
Windsor. Since this corridor is the most densely populated 
portion of Canada, it will be the most promising area for the 
introduction of new forms of inter-city ground transportation 
services. In Exhibit I and Table I the Canadian corridor is 
compared to other densely populated urban corridors. 

Tt is interesting to note that im the Northeast 
corridor of the United States, with a linear population density 
over five times that presently existing in the Toronto-Montreal 
corridor, authorities are now actively trying to implement such 
services to alleviate severe congestion of existing systems. 
Canada is planning for such systems today before congestion 
develops just as Canada is now planning for adequate airport 


facilities before deterioration of air service. 


TABLE I 


Size Comparison of Urbanized Corridors 


Approximate 

Length Populations Population 
Corridor (Miles) (Millions) Linear Mile 
Canada (Windsor-Quebec) giles 116) 14 ,000 
Canada (Montreal-Toronto) 325 6 18,000 
U.S.A. (Northeast) 450 45 100,000 
Japan (Tokyo-Osaka) 370 35 95,000 
UKs. (London-Northwest) 200 20 LOOV000 


*From: Intercity Passenger Transport Study, 
Canadian Transport Commission, 
September, 1970. 
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The research program carried out by the C.T.C. 
examined in detail the impact of alternative forms of high 
speed inter-city passenger transportation within the "Canadian 
Corridor" for the period 1970-1990. These strategies vary 
from incremental improvements that can be expected to present 
technology, through different forms of high speed rail systems 
(HSR) and completely new technologies such as short take-off 
and landing (STOL) aircraft to tracked air cushion vehicles 
CTACYV) . This information has been published by the C.T.C. 

im the form of an official. report; that is available, to the 
public from Information Canada (Catalogue number TT 22-1-1970). 
The results of the C.T.C. study have provided much of the 
basic information for the analysis that has been carried out 
by the Toronto Area Airports Project Team. 

The summary includes a description of new 
ground transportation technologies together with time, cost 
and choice of mode characteristics of the strategies as well 


as the general conclusions of the study. 


Present Travel 

The total market for common carrier travel 
between Toronto and Montreal in 1969 was about 1.2 million 
trips. The passenger market between these cities was split 
among the three modes in 1969 as shown in the first columns 
of Table 2 and is. compared to the split for Cities an the 
Northeast Corridor of the United States as shown in columns 


two and three. 
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TABLE 2 


Comparison of Modal Choice in 1969 Trips 


by Common Carrier 
(by per cent) 


Present Toronto-Montreal Boston-New York New York-Washington 


Mode Corridor Corridor Corridor 
Bus 5% 12% 18% 
Train 36% 8% 16% 
RiIccrart 593% 808 66% 
100% 100% 100% 


Tt is interesting to note that railin Canada 
is carrying anywhere between two and four times as much 
relative to the total amount as is the case in the more densely 
populated Northeast Corridor. 

As can be seen from the information in Table I 
and Table 2, the United States, particularly in the Northeast 
Corridor, is now faced with the problem of implementing high 
speed surface transportation. The United States Government 
through its Department of Transportation has set up the Office 
of High Speed Ground Transportation. Through this group 
studies have been carried out on possible types of equipment 
and the attractiveness to passengers. Many of these U.S. 
research reports are listed in the bibliography of the C.T.C. 
report. 

The information in Table 2 is augmented by the 
information given in Table 3 with respect to its travel time 


and cost. 
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TABLE 3 


Average Trip Time and Cost 


Montreal - Toronto 


Average Trip Time Average Trip Cost 

(Hours) (1969 dollars) 
ACCESS TERMINAL ENROUTE TOTAL ACCESS TOTAL 
MODE TIME TIME TIME TIME COST FARE COsT 
Air wing 8 eo sige 339 Sora” zoom 6 SUS Lo 
Rail 7 ‘gag | Sait EEO P.90” f2g40 14.31 
Bus 8 ine 0 o.2 8.0 1. 649A w 5S 13.79 


This table indicates that, in terms of door-to-door travel time, 
the air mode is much faster than either bus or rail (as it 
presently exists), but that it is correspondingly more expensive. 
It is clear that travellers are assigning a high value to their 
time as demonstrated by their choice in greater numbers of 


the faster but more expensive air mode. 


Future Travel 

Several types of new ground transportation 
technologies were investigated in the C.T.C. srudy’ for their 
relative effects on the travel market and the attendant costs. 
These included high speed rail (HSR) and tracked air cushion 


venrcrles (TACV)". 


1. High Speed Rail 

One of the underlying objectives in the high 
speed rail strategies is to make better use of existing track 
facilities through improved vehicles capable of overcoming 


existing speed restrictions. For example, with new power and 
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Exhibit 2: Cost of railroad track improvements for higher 
speed operation between Montreal and Toronto 


suspension systems, the Turbotrain which was introduced by 
CN between Montreal and Toronto in 1968, fan operate at 
higher speeds than conventional equipment. These trains, 
which derive power from gasoline turbine engines instead 
of the conventional diesel, were designed to cover the 335 
mile trip Toronto-Montreal in less than four hours. Although 
the trains have experienced some mechanical difficulties and 
have been temporarily removed from service CN now plans to 
have the Turbotrains back in service early in 1973. 

Units” similar’to the Turbotrain are being 
developed. These include the Advance Passenger Train in 
the United Kingdom and the LRC (light, rapid, comfortable) 
Train currently being developed by a Canadian consortium. 

However, there is a limit to the speeds that 
can be achieved through improvements in vehicle technology 
alone. To exceed these limits, improvements must be made in 
the track structure and alignment. Exhibit 2 shows the 
estimated cost of track improvements required to decrease 
schedule times between Montreal and Toronto. The width of 
the band represents performance differences between various 
types of equipment. With no investment in trackage, conventional 
equipment with a high power-to-weight ratio (such as an 
improved Rapido) can maintain a 4% hour schedule while Turbo- 
trains can operate on a 4 hour schedule. In order to reduce 
this running time, capital investment will be required to 
reduce curvature, eliminate grade crossings, improve signal 
systems and strengthen track structures. It Ye"cor Chis 
reason that the strategy of improving the vehicle rather than 


investing money in the track has been actively pursued to date. 
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The 500 million dollar maximum shown on 
Exhibit 2 involves reconstruction of the entire 335 miles 
from Montreal to Toronto to a 135 m.p.h. standard. It 
should be noted that this curve cannot be extrapolated 
upwards because the speed then becomes such that it requires 
an entirely different track structure and therefore a different 


magnitude of cost would apply. 


2. Tracked Air Cushion Vehicle Systems 

Railway speeds cannot be increased beyond a 
maximum limit which corresponds to the maximum force that 
can be transferred between steel wheels and steel rails. 
Japanese experience suggests that 200 m.p.h. is the practical 
upper limit while European railroad experts indicate that 
slightly higher speeds may be possible. However, to attain 
speeds of this order in the corridor, an entirely new 
alignment would be required. 

The high cost involved in a new alignment suggests 
the feasibility of a new technology which is free from the 
technological limitations of current railroad operation. A 
promising ground transport technology is the Tracked Air 
Cushion Vehicle (TACV) concept, a system of high speed vehicles 
supported and guided by cushions of air and operating ona 
fixed guideway. Other technologies are being developed but, 
for the purpose of this study TACV was considered to be 


representative of the performance characteristics. 


Bertin !-80 Aerotrain 
(First Generation TACV) 


wre 


AT i 


Tracked Hovercraft Limited 
(Second Generation TACV) 


Exhibit 3: Cross-section of Tracked Air Cushion Vehicles 


Development work on TACV's is underway in four 
Sountries: France, Britain, the U.S.A. and Japan. . Bertin. et 
Cie, a French company, has pioneered the development of the 
TACV and has built and operated the "Aerotrain" utilizing a 
propeller-driven vehicle operating on an inverted "T" shaped 
guideway. Maximum speed of the prototype approaches 190 m.p.h. 
with Cruising at 155 m.p.h. It was this first generation 
system that was used in the CTC study for order of magnitude 
construction and operational costs. An estimate of 550 
million dollars is given in the study for capital costs of a 
350 mile double track TACV system between Montreal, Ottawa 
and Toronto. 

The British Company, Tracked Hovercraft Limited, 
has operated scale models with linear motor propulsion and 
has completed a full scale test track. This system represents 
a second generation TACV and uses vehicles which straddle a 
box-beam. Exhibit 3 shows the cross section of the two 
generations of tracked air cushion vehicles. The development 
of the second generation TACV's has not reached a position 
where reliable estimates of construction and operating costs 
could be made but the costs are expected to be greater than 
the costs for the first generation. 

For the analysis purposes of the C.T.C. study 
it was assumed that a TACV system could be operational between 
Montreal, Ottawa and Toronto by 1980. This projected date 
could prove to be optimistic because development and testing 
of the vehicles has not been done under conditions similar to 
Canadian winters and this could necessitate many design changes 


similar to those required with respect to the Turbotrain. 
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55 eVTime, (Cost? “and “Modal ‘Split*-Characteristics 
Table 4 summarizes the average travel time and 


cost for the various modes studied for a Montreal-Toronto trip. 


TABLE 4 


Average Trip Time and Cost, Montreal-Toronto 


with Alternative New Technologies 


Average Trip Time Average Trip Cost 
(Hours) (1969 dollars) 
ACCESS TERMINAL ENROUTE TOTAL ACCESS TOTAL 
MODE TIME TIME TIME TIME COST FARE COST 
HSR 1 } roi oe Ord. ok 
HSR 2 sah, laws Sige5 Bier DO Te WS 0) le ely 581: 
HSR 3 raf A Ba bi Carma IS TNS RU ALS HAS HE 
TACV 7 Oar i) cS bool. ZOeOG? c2ieeok 


The time and cost involved in reaching terminals 
are based on averages derived from the origin-destination 
survey. These survey values have been applied to new systems 
on consideration of the type of traveller likely to be attracted 
to the mode, and the probable general location and design of 
terminals. Access time and cost, as perceived by surveyed rail 
passengers, are used for both the TACV and high speed rail 
options. 

For the improved rail system, terminal times 
(passenger processing and waiting times) are assumed to be 
unchanged from current values for rail travellers. The high 
Service frequency of the TACV system, together with no- 
reservation operation and a minimum of passenger processing, 
suggest that terminal times for TACV users would be relatively 


low. The variation of processing times (as perceived by the 
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traveller) is another factor influencing terminal times 

and in the TACV system this "risk" time is expected to be 
lower than for the other modes. On this basis, TACV terminal 
time is set at 40 minutes, or about 20 minutes less than 
reported terminal times for bus travellers. 

In the first rail strategy, train equipment 
capable of higher speeds on existing track is introduced 
and retained through the remainder of the study period. 
Costing is based on seven-car integral units (as adopted for 
the CNR Turbotrain) coupled to give 7, 14 and 21 car trains 
as required by passenger volumes. Scheduled tvp “came 
between Montreal and Toronto is four hours. 

In the other two rail strategies, 3% and 3 hour 
rail service is initiated between Montreal and Toronto in 
1976. These service improvements involve investment in 
track improvements estimated at 200 and 500 mulLlson dollars 
respectively. Improvements for the 3% NOUR Service are 
assumed to be completed over the two years prior to operation 
while construction costs for 3 hour service are distributed 
over three years. 

For each of the three rail strategies, an 
"optimum" fare was estimated for the Montreal-Toronto service 
by performing the analysis for three rail fares while holding 
bus and air fares unchanged. This "best" fare was taken as 
the rail fare which would result in the greatest excess of 
revenues over operating costs for the total common Carrier 


system. 
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The tracked-air-cushion vehicle concept is 
tested in a strategy which would bring a TACV system into 
operation on a Montreal-Ottawa-Toronto alignment in 1980. 

It is assumed that with the introduction of TACV service, 
rail would no longer serve intercity traffic between these 
centres. TACV operating costs are based on the first 
generation Aerotrain I-80 system assuming an average load 
factor of 75%. Montreal-Toronto block time is taken as 2% 
nours. A fare of approximately six cents per passenger mile 
was found to produce the most profitable system. The TACV 
strategy involves an estimated 520 million dollar investment 
in fixed facilities such aS track structure, terminals and 
utility relocation. For costing purposes this construction 
is assumed to be carried out over a three year period peaking 
in 1978 with completion for operation in 1980. 

This study is concerned with the contribution 
which new technology could make to the overall transportation 
system, a "maximum~system-profit" criterion is used. The 
resulting fare levels may not be "best" fares from the point 
of view of individual carriers although it can be shown that 
the total system is insensitive to fare change, 

The three rail strategies involve reduction of 
the present travel time between Montreal and Toronto through 
a combination of improved vehicle technology and capital 
investment in existing railway facilities. HSR 1 (High Speed 
Rail-Alternative 1) relies entirely on new vehicle technology 
of the Turbotrain variety to achieve higher speeds on existing 
facilities. This would involve schedule times of approximately 


four nours. HSR 2 and HSR 3 involve successive reductions in 
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this schedule time to 34 and 3 hours respectively, through 
investment in curve reductions, grade crossing protection 
and improved vehicle technology. 

The estimated per cent of the total common 
carrier traffic carried by each mode that was derived in 
thecstudy iiseshown in Table 5. For example, ifthe strategy 
HSR lewere chosen, 55% of the common carrier traffic would 
use air services, 6% would use bus services and 39% would 
ase tral wervices. »For the TACVestrategy, *it is estimated 


that the air market would be 18% and the TACV market 77%. 


TABLE i065 
Modal /Splat, aMonteabs=\Toroneo 


with Alternative New Technologies 


Percent by each Mode 
Technology Air Rad Lion, TACY Bus 


Present Technology 59% 36% 5% 


New Technology 


Hor 1. (19o7T=2990)" * 30% 39% 6% 
HSR 2 (19R6R1990) 49% 46% 5% 
mer 3. (1976-2990) 42% 53% 5% 
TACY (1930-1990) 18% as 5% 


* Possible date for full scale operation in 1970-1990 study 
period. 


The study also investigated the impact of the 
introduction of short-take-off-and-landing (STOL) aircraft in 
the corridor. It was found that a second generation STOL 


aircraft would have superior performance characteristics in 


terms of door-to-door time by comparison with the high speed 
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ground modes, would require significantly smalier capital 
investments in fixed facilities, was much more adaptable to 

a staged program of implementation, but would have operating 

costs significantly higher than ground transportation modes. 

It was estimated that if this type of STOL service was implemented 
in competition with the existing railroad system the proportion 

of the market taken by air services would be 69% while rail 

would by 26%. Clearly STOL and advanced ground transportation 
systems would be competing services and that neither are real 


alternatives for the medium and long haul travel market. 


Summary and Conclusion from Review of the CTC Study 


Some of the major points respecting new technologies 
as applied to the Montreal-Toronto corridor may be summarized as 
follows: 

1. ° Pheresternoesicgnifacantpinterrcdzyatraved 
congestion in the corridor at the present 
time, and expected increases in travel demand 
can be accommodated by incremental changes 
to existing modes in the 1980's. 

2. TOL) -TACV;.and\HSR; eit, one, ofytheseyteehs 
nologies were introduced, represent modes 
which could be attractive to many traveilers, 
but investment costs for STOL and modifications 
to existing rail will probably be substantially 
less than for TACV. In any event, technological 
advances must be made before either high 


performance STOL or TACV become viable. 
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3. Risk is lower with STOL than TACV since less 
capital is invested and less of the plant 
Wilby ber rrxed"”.“-In“the-case of STOL any 
disruption to the environment is only related 
to the landing and take-off areas whereas 
TACV involves a corridor between the two > 
cities. 

4. Both STOL and TACV systems are point-to-point 
systems as conceived in the CTC study and, 
therefore, neither will have the capability 
of affecting urban development to any great 
extent. If they are not operated point-to- 
point overall average travel speeds will be 
reduced substantially, thereby limiting 
their effectiveness. In addition the flexibility 
of a STOL service must be considered. STOL can 
be routed to meet travel demands. Trial routes 
can be operated to test market demand. This 
sort of service can never be offered with TACV, 
since it requires a véry heavy capital expenditure 
for trackage and right-of-way that are permanently 


committed to a particular route. 


The Impact of High Speed Cround Transportation on Airport Planning 


Based on the previous information as documented 
in this paper the impact on the air mode was assessed. 

The existing modal split for the common carrier 
market between Toronto and Montreal presently stands at 59% 


air, 36% rail and 5% bus. Based on the research and analysis 
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carried out by the C.T.C., the maximum impact of HSGT in the 
form of yet undeveloped second generation TACV would be to 
reduce the air component of the common carrier market from 
59% to 18%. This change in modal split accounts for not 
only the attraction to TACV from the potential air market, 
but people who would now choose TACV over the automobile 
and people who would be travelling because of improved 
services that TACV could offer. However in planning airport 
facilities the significant factor that must be considered 
is the potential number of air passengers that might be 
attracted to a TACV system through lower cost, equivalent travel 
time, or a superior level of service, not trips attracted to 
TACV from other modes. 

In addition to considering potential modal 
split with the introduction of HSGT a review was made of the 
air market segment that this mode would compete with, namely, 
short haul domestic flights. If domestic traffic continued 
to grow at the 1961-1971 rate, in 1990 a volume OL oy Mibu Lon 
annual air passengers would be forecast for the short haul 
domestic market. This would rise to 12.4 million by the year 
2000. However as in the case of the overall passenger forecasts 
a more conservative estimate was used, so that in 1990 3.5 
million annual air passengers are forecast with the number 
Pieand to 5.5 mil Miron by une year) 2000. Modification in the 
growth rate of this portion of air market is based on assumptions 
used by the Team that substitute forms of communication will 


make inroads into the short haul market. 
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The impact of HSGT yerence between Toronto 
and Montreal can now be summarized by comparing the change 
in modal split caused by TACV in short haul domestic travel 
to the total Toronto.air market .for a particular forecast 
year. If the travel between Toronto and Montreal for the 
year 1990 is ‘examined in detail, it 1S forecast that there 
will be about 2 million annual O-D air passengers between 
this city-pair, if the present conventional air service is 
extended to this target year. If quality HSGT service 
is offered between these cities, a conservative reduction 
drop in air patronage that could be expected (based on CTC 
research) would be about 1% million annual air passengers. 

Since the effect of improved services has 
already been taken into account in developing the forecasts 
for the short haul market an assumption of further penetration 
would only reduce the remaining total of some 2 million 
passengers to about .5 million. This further reduction of 
14% million represents 6 per cent of 25 million annual 
O-D passengers expected in 1990 which is less than the total 
increase in air traffic in one year. 

The trips between Toronto and Ottawa would be 
similarly affected by an amount equal to 3° per "cent of the 
total air trips. to @and' from Toronto: 

If the year 2000 air market is examined using 
the same methodologies and assumption as were used in the 
1990 analysis, HSGT may be expected to cause just over 6 per cent 
variation in the total Toronto market as compared to the 7 per 


cent in 1990. This is due to the fact that the long haul market 
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is forecast as the primary source of growth in air travel 
and that it has already been assumed that domestic air travel 
will be proportionately reduced by the availability of other 
forms of short haul transportation. 

From this review of the C.T.C. Inter-City 
Passenger Transport Study, and the forecast Toronto air market 
it is obvious that even if the most sophisticated TACV system 
were introduced in the Toronto-Ottawa-Montreal Corridor it 
would, in future years, have a minor effect on total air 
travel demand and therefore not alter the basic requirement 


for increasing air service facilities in the Toronto region. 


1 er ae : 
ig te ' 


sn ~ eee at i 
“idee ‘ais. ak ds ee 3 


a) 7 


fevext tis obvaadb' Yad Mllbats 
; ene 


“tendso to SoHthdattaen id WE beoved Yad 


aa 


hy j S20 


YiLO-tetnl .9.7.9 sai ie wolves aud | 


toxxsm aks otnor0T Jesos10t ‘ons bas weit Frode 


meteye VOAT botsolteidqos daom eit If ava gods Gaull 


i 
a 
wire 


2i twobiax0d Lnoz3notsWEdI0~o2 00x01 edt ak beouborsa, 
i 

tis fates no tostie sddbitbin & ove ve188y. ‘eavdur “ab 
snometiupex Siasd sdz x9dls ‘ton o10texedd ‘bas nda 


ne Ee 
.tokpess osnox0T eds at aeisitios? arivies: tis pidasa 


ads 


Toronto | Area Airports System Publications 
July 11, 1972 


— ay 
ee ea 
ge " = 
Ps we ¥ “AP 
af > ~ by, 
“gs / Y Ss 
3 i . \7 hy 
a \ 
¥ \ 
A 
mn 4 
fe 'n7 \" 
a { i lafO i" 
\ }] 
1 \ i} 
Ws ; WV 
. vl Aa N ; ) 
a wis) A 
i \\> (4 
tan & er 
~*~ i i“ ZA 
a 
ea — 


Transpert Transports 
Canaca Canada 


Air Air 


Transport Transports 
Canada Canada 


Air Air 


ENQUIRIES 


Toronto Area Airports Project Team 
241 Jarvis St. 

Toronto 

Telephone 369 3587 


THE IMPACT OF STOL ON THE 
TORONTO AREA AIRPORTS SYSTEM 


INTRODUCTION 


For several years, aircraft capable of short take- 
off and landing (STOL) operations have been used throughout 
the world. This use has centred primarily around small air- 
craft (up to about 20 seats) directed toward military short- 
haul, low density commuter and air taxi uses, and operations 
to outlying areas. More recently, the development of these 
specialized aircraft has received strong impetus as it has 
been recognized that larger "second and later generation" 
aircraft may offer substantial potential for meeting some 


of the air transportation needs in major urban areas. 


Airports built to handle today's conventional aircraft 
have generally been sited at some distance from the centres 


of demand for two reasons: 


1. The technology available for the conventional air 
Garrien alroratrt 2s such: that) Varge. runway “areas 
are required (two or more runways of up to 12,000 
feet in length) and only shallow climb and descent 
angles can be used which expose quite large areas 
on’ the ground to noise. 
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2. The airports have the major role of serving the 

long-haul travel market. In this market there 

is no effective competition to air travel and 

the location of the airport at some distance 

from the centre of demand is not a LEMLting 

factor in the decision on whether or not to 

MSG aib Lorelondg distance: travel « 

Because of the location of such airports so far from 
the centre of demand, air passengers on short Te Set Eric 
that getting to and from the airport takes a disproportionate 
amount of the total trip time. For example, an analysis done 
by the Canadian Transport Commission of the components of total 
trip time by conventional jet aircraft on the highly travelled 
Toronto-Montreal corridor showed that on average the ground 
access portions account for as much of the total door-to-door 


trip time as does the block-to-block PiU CnieoOrLIOn (start 


engines to stop engines). 


TABLEe tl 
TOTAL MONTREAL-TORONTO 
TRIP wT IME) = vCGONVENT IONAL 
JET AIRCRAFT 
Access and Egress Leo? 
Terminal Processing 1.40 
Plight Block Time ales oe: 
TOTAL 3.00 hours 


The commuting businessman in seeking to spend as much time as 
possible at his destination and get home the same day, of 


necessity places very high value on hours saved in transit. 
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It has been concluded that the operating character- 

¢ 
istics of STOL aircraft are such that these aircraft could 
assist substantially in satisfying the needs of short-haul 


passengers in major urban areas: 


1. The short take-off and landing capability 
(2000 feet) and substantially reduced noise 
profilewof STOL aircraft may permit the loca- 
ELON OL STOW tatroorts closer to. thevcentres 
of demand. Short-haul passenger convenience 
will be improved as total time between home, 
officevor hotel atreachendtofithe trip is 
reduced. Another possible advantage is that 
some portion of short-haul traffic will be 
off-loaded from the main airport. 


2. It may be decided that some or all STOL 
Operations should remain at the main airport 
because it is conveniently located to serve 
the short-haul demand. 


Jo pelineysuaccessiro LSTOM Ain. improving“servicelto 
the short-haul market depends on its intro- 
duction as part of a comprehensive inter-city 
STOL system with airports, located at the 
centres of demand in all urban areas served, 
sOr thal earoninacant cavingsasinvtotal trim time 
can be achieved over service currently provided 
by conventional short-haul aircraft. The savings 
in time will occur primarily in the access/egress 
PGLELons Or the trip as it is Janticipared that 
later generation STOL aircraft will have the 
same flight times and only slightly reduced 
terminal processing times. 


Before examining the possible impact of STOL on the 
Toronto Area Airports System, a few facts should be noted 


concerning the characteristics of the short-haul air travel 


market and the types of vehicles that are presently being 
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explored to serve thismarket in the future. Short-haul is 
defined as trip length less than 500 miles. Table 2 following 
outlines several key statistics on the anticipated growth of 
the short-haul air travel market in relation to total air 
tralfaclactavity 4 As can be seen, short-haul traffic at 
Toronto, in terms of both passenger and aircraft movements, 
is forecast to continue to grow over the next thirty years, 
but at a less rapid rate than the remaining long-haul portion 
of the air travel market. Thus short-haul will have a 
gradually declining share of total passengers and aircraft 
movements. 

Airvcratesoperating on the short-haul segment. are 
less noisy than those serving the remainder of the market. 
A large proportion of the short-haul aircraft movements is 
made up of the quieter smaller aircraft. Intensive analysis 
of noise characteristics by sector distance has shown that when 
the larger long range aircraft, such as_ the DC-8, are used on 
short-h=""%, their noise impact is reduced considerably. When 
opera on short-haul, take-off weight of the large aircraft 
is somewhat lower principally because the fuel load is reduced 
so that shorter take-off runs and steeper departure angles are 
used. Thus, replacing some of the conventional aircraft now 
serving the short-haul market with a quieter STOL aircraft 


would not reduce the noise problem to any great extent at Malton. 
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For so long as that airport is used to accommodate long-haul 
flights, the large aircraft employed will make a significant 
impact in terms of noise experienced. This impact is greatest 
in summer when people are enjoying their gardens and long-haul 


recreation traffic,is at its peak. 


In any analysis of the short-haul market, alternative 
transportation modes must be considered. In 1970, the Cana- 
dian Transport Commission completed a comprehensive analysis 
of new forms of transport technology for possible application 
in Canada. The study was concerned with alternative strategies 
for developing inter-city passenger transportation within the 
"Canadian Corridor" from Windsor to Quebec City for the period 
1970 to 1990. The strategies analyzed varied from minor improvements 
to present technology, through high speed rail systems (HSR) and 
completely new technologies such as STOL aircraft and tracked 
Bir cushion vehicles (TACV)./ With regard’ to the possible 
application of STOL to serve this short-haul market out of 
Toronto, several key points were brought out in the study: 

1. STOL, TACV and HSR, if one of these technologies 

were introduced, represent modes which could be 

attractive to many travellers, but investment 

costs for STOL and modifications to existing 

rail will probably be substantially less than 

LOR eTACVS 

2 Risk is lower With Sl@u tran -1Acy since less 
capital is invested and less of the plant will 

be "fixed". Tt should’ be noted that” the Montreal= 


Toronto segment is the only corridor in Canada 
which could economically support service by 
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advanced high speed ground transport in the near 
future, whereas STOL would have the flexibility 
of providing service between Toronto and other 
high density short-haul centres in Ontario and 
the Nortneastern United States with minimum 
additional investment. 


3. With STOL, any disruption to the environment is 

only related to the landing and take-off areas 

whereas TACV involves a fixed right-of-way 

between city pairs. 

The aviation industry has developed design concepts 
for second and later generation STOL aircraft which are 
specifically designed to serve the short-haul market. Two 
types are generally recognized: 

1. The second generation will be turbo-prop powered 
and is proposed to carry about fifty passengers 

at about 300 miles per hour. A STOL operation 

using these aircraft would probably be commercially 

viable by the late 1970's. 

2. Later generation will be powered by high bypass 
ratio turbofans and is proposed to carry between 

100 and 200 passengers at about 500 miles per hour. 

A STOL operation using these aircraft would probably 

be commercially viable by the early 1980's. 

A wide varietv of possible aircraft designs is being 
examined by the aviation industry. These designs vary in 
such details as number of engines, range, body diameter, 
engine thrust and the type of high-lift system used to achieve 
the short runway capability (2000 feet) and steeper climb and 


descént angles. Most concepts suggest the use of yet-to-be- 


developed advanced technology lift assist systems such as 
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internally blown flaps or augmentor wing which use ducted 

high velocity air flow taken off some compression stage in 

the engine. Because of the complexity of these advanced high 
lift systems, it is estimated that earliest commercial use will 


not be until at least the early 1980's. 


As a variation, the Boeing Company has recently 
developed a preliminary new aircraft design based on inter- 
mediate take-off and landing distances using an application 
of current aircraft high lift technology. This new concept 
will achieve the desired low noise characteristics of pro- 
posed pure STOL aircraft, but would be designed to operate 
out of 3,000 to 4,000 foot runways. The aircraft, designated 
Quiet Short-Haul or Q.S.H. by Boeing, would utilize advanced 
mechanical high lift systems which can be developed from 
current technology. This adaptation of existing technology 
offers advantage over the pure STOL concept using jet 
powered lift assist: aircraft deliveries could possibly be 


made some three years earlier. 


The Ministry of Transport recognizes that the intro- 
duction of STOL aircraft into the Toronto area could play 


an important role in the development of the aviation system. 
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Various analyses have been carried out therefore 
to examine the possible impacts of these new aircraft on 
future operations. The purpose of this discussion paper 
is to examine the possible effects of this new form of air 


transport on the Toronto Airports System. 


THE IMPACT OF STOL ON THE TORONTO AREA AIRPORTS SYSTEM 


Because of the possible impacts of STOL on short- 
haul passengers in the Toronto system, two major issues 
were explored: 


(iy Could oO systems eliminate (the requirement 
for: a, second: MajorsaLnporc?: 


fii) 9 Would sine introduction of Stor, ailrcralt postpone 
the opening of the second major airport? 


The Requirement for a Second Airport 


Ps discussed previously, short-haul air traffic at 

Toronto is the least rapidly growing segment of the market, 
although it must be remembered that it will continue to 
Grow. Uthitcsieit is forecast thatesport-haul will have a 
decliningishare: of ithe’ overall Toronto market, in terms of 
both passengers and aircraft movements. It was also indi- 
cated that aircraft serving the short-haul market contribute 
to a much lesser extent to the noise annoyance around an 


alvport tthan do: theism, Long-haulcounterparts. As well, new 
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forms of transport technology, including both air and ground 
vehicles, are being actively investigated specifically for 
the short-haul travel market. For these reasons it was decided 
to evaluate possible airport sites in the Toronto area which 
would be specifically located to best serve the short-haul 
market. This analysis was conducted by the Project Team as 
part of a major study on the forecast distribution of air 
passengers in the Toronto-Centred Region. Eleven possible 
sites, including Malton, were evaluated in relation to the 
forecast short-haul passenger demand by zone within the 
region. The sites were combined into systems of two to six 
airports, with Malton in each combination. Passengers were 
assigned to the airports from each zone on a minimum highway 


travel time criterion (maximum convenience). 


The locations examined were: 


Malton 

Toronto. isiand 
Vicinity of Pickering 
Hamilton/Mount Hope 
Kitchener-Waterloo 
Oshawa 

Aurora 

Guelph (West Site) 
Barrie 

Lake Scugog (East Site) 
Hamilton Waterfront 
Peter's Corners 


The) results of this studvaandrcated: that: 


1. Air travel demandin Southern Ontario is widely distributed; 

2. A number of the locations examined operated together 
as a system would provide convenient service for short- 
haul travel throughout the Region; 

3. Malton, close to Metropolitan Toronto, is very well 
located to continue as an airport in this new system. 
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By both 1990 and 2000, Malton would attract well over half of 
the short-haul passengers in all of the potentially viable 
airport combinations examined. Analysis of the forecast 
short-haul passenger distribution shows that over two-thirds 
of these passengers are within Metropolitan Toronto or its 
immediate environs and that Malton is most conveniently 
located to serve this demand. For example, one of the 
airport combinations studied was Toronto Island pilus Malton. 
The results indicated that the Pe naaae roORE coutdvaetrace 
up to a maximum of about 20% of the short-haul passengers 
or about 3 million by 2000. (This represents about 5 per 
cent of total forecast passengers in the Toronto System in 
2000). The remaining short-haul passengers would be most con- 
veniently served out of Malton. Similar analyses were Renee 
out on other airports combinations with essentially the same 
results. 

Additional analysis showed that a waterfront airport 
in Toronto with ideal STOL service (later generation aircraft 
with downtown airports in other centres served) might attract 
even more business short-haul traffic. However, this increase 
would come as a result of new passengers generated in the system 
rather than the capturing of existing short-haul passengers using 
Malton; that is, an overall expansion of short-haul demand by about 


2.5 million passengers in the year 2000. This effect is also recognized 
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in the Canadian Transport Commission Study. With the intro- 
duction of either second generation STOL or TACV, there 
would be an overall increase in common carrier passenger 
volume above "present technology" volumes which would be 
made up of two components: 
1. New passengers generated by the reduced travel 
time. 
2. Diversion of trips from automobile: ‘to, the /other 

carriers from the improvements in the common 

carrier mode. 

The conclusions of this study have a significant 
impact’ on the nature of the Toronto Area Airports System. 
It is obvious from the analysis that the possible intro- 
Guction of STOL to serve the short-haul market’ does not 
preclude the need for a new airport. Short-haul tratimuc, 
regardless of the type of vehicle used (conventional or STOL) 
should continue to be served out of Malton and at least some 
portion of long-haul traffic should be relocated to another 
major airport in the region to ensure that Malton will be 
operated within the environmental and SocioLogacal con= 


straints placed on it. 


The new STOL aircraft would only replace some portion 
of the conventional aircraft serving the short-haul market. 
This group of conventional aircraft are already at the 


quieter end of the conventional aircraft noise spectrum. Et 
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is the long-haul aircraft which service the fastest growing 
market segment, which is making the major contribution to noise 


annoyance. 


Effects on the Timing of the Opening of the Second Airport 


The possible effect of the introduction of STOL on 
the opening date of the new airport was evaluated by the Toronto 
Area Airports Project Team. The overall effect of introducing 
these new aircraft is to offer better service to the short- 
haul passenger in the Toronto area, provided that it is intro- 
duced as part of a complete.STOL system. The effect of this 
on the system is dependent on the generation and timing of the 


STOLAaLYeCraLt antbroduced:. 


STOL turboprop aircraft, because of their relatively 
slow speed, could only éxpect to attract a small proportion of 
the short-haul market. To be at all competitive the destinations 
served would have to be quite near and airports would need to be 
located in close proximity to the centres of demand. It is 
aaa Lat the number of passengers that this first genera- 
tion might attract would be substantially less than the total 
annual increment in passengers in the Toronto area so that the 
speared of this vehicle on noisier conventional aircraft move- 
ments would be ined ond 11 Cant. woln, andl tron, because of the 


emaller size of these first and. second generation aircraft, it 
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1s possible that their use would in fact mean a greater number OL 


movements to serve the forecast demand. 


The later generation aircraft, with their substantially 
higher cruising speed, could be expected to attract a more 
Significant portion of the short-haul market. However, in 
order to achieve this, these aircraft would have to be intro- 
duced as part of a comprehensive inter-city STOL system (Air- 
ports located at the centres of demand in all major urban areas 
in the system) so that they could provide significant savings 
in total trip time over service by conventional short-haul 
avnonatt:. 

In considering service by these aircraft in the Toronto 
area, it must be remembered that analysis has shown Malton to 
be one of the most convenient locations for their operation. 
Thus, although some improvement in operations at Malton may be 
achieved by the replacement of conventional short-haul aircraft 
by STOL, the advantage will be short-lived if the new airport 
is not constructed. To achieve long-term improvements at 
Malton the majority of long-haul traffic must be relocated to 
the new site. 

It is concluded, therefore, that regardless of whether 
short-haul traffic is removed from Malton to a new short-haul 
airport, or conventional short-haul aircraft at Malton are 
replaced by quieter STOL aircraft, the opening of the second 


airport cannot: be delayed. 
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CONCLUSIONS 


The introduction of a true inter-city STOL service 
prior to the opening of a new airport is dependent upon the 
solution of many technical and operational problems. The de- 
Sign and development of the advanced technology engines and 
high lift systems are in a preliminary state, particularly 
for the later generation aircraft. As well, the success of 
such a service is highly dependent upon the establishment of 
a system of airports located at the centre of demand in each 
of the urban areas COrbe sserved. Nevertheless studvecshave 
clearly demonstrated that STOL can make a substantial contri- 


bution to -inter-city travel. 


STOL service, however, would only have a minimal 
impact on the requirements for the new international airport 


even if introduced prior to 1980 because: 


1. It would not preclude the requirement for the 
new airport as the more rapidly growing long- 
haul segment, which has the noisiest aircraft, 
must be relocated to the new site if Malton is 
to be operated within the constraints placed 
Onwit: 


2. Any delay indicated in the proposed opening 
date of the new airport would only be minimal. 
Whatever improvement in operations is achieved 
by the replacement of conventional short-haul 
aircraft by STOL aircratt at Malton will be 
short-lived as it will be taken up almost imme- 
diately by the more rapidly growing long-haul 
segment. 
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ENQUIRIES 


Toronto Area Airports Project Team, 
24! Jarvis St., 

Toronto. 

Telephone 369-3587 


WEATHER 


How Does the Weather Affect an Airport? 


‘Operations at an airport are affected to a very 
great extent by local weather conditions. 

The presence of fog, haze and smoke can reduce 
visibility. During these periods it is often necessary 
for all aircraft to operate under instrument flight rules. 
For reasons of safety in such circumstances, a much greater 
separation between aircraft must be maintained. The result 
as Ghat the ability of the airport to handle: air ‘trarric 
can be significantly reduced. Fewer aircraft can take off 
and land in a given time and consequently flight delays and 
cancellations occur. In many instances aircraft attempting 
to land must be diverted to other airports. Delays and 
diversions are both costly and annoying to airlines and 
passengers alike. 

The prevailing wind directions dictate the design 
and location of the runways. No matter what their size, 
aircraft must take off and land approximately into the wind. 
All aircraft can tolerate some measure of crosswind during 
take-off or landing, but at most airport sites. there is suf- 
ficient variability in the wind direction and its intensity 
to necessitate at least two runways. If a properly designed 
runway is not available, flight delays and diversions may 


result. 
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Freezing rain, sleet and heavy snow can slow down 
air operations or bring them to a halt. 

In the meteorological context, these and other 
considerations must be carefully evaluated in selecting a 
Site for a future airport. The best location, therefore, 


is one which is least affected by weather conditions. 


How Are Local Weather and Wind Conditions Predicted? 


Local weather conditions at the sites considered 
for location of the new Toronto airport were predicted BG 
the Atmospheric Environment Service of the federal Depart- 
ment of the Environment (formerly the Canadian Meteorological 
Service’ Or the” Ministry” of Transport) < The Atmospheric 
Environment Service maintains meteorological records dating 
back many years -- the data in these records having been 
obtained by actual observations. By combining this his- 
torical data with an intimate knowledge of area topography, 
variations in the weather at the airport sites being 
considered were estimated. 

Variations in airport weather in the Toronto area 
are mainly the result of regional topography and proximity 
to Lake Ontario. In the absence of these factors, there 
would be little difference in climate from one location to 


another. 
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One outstanding land feature that influences local 
weather is the Niagara Escarpment which extends westward 
from Niagara Falls to Hamilton and then northward to 
Orangeville and Collingwood. Another important land form 
is the Oak Ridges Moraine which extends east from Orangeville 
to the southeast of Peterborough. It differs from the Niagara 
Escarpment in orientation, in general tending to parallel the 
prevailing winds. Lake Ontario is an important source of 
heat and moisture and also influences the wind direction. 
Variations in topography such as these cause the 
major differences in weather conditions from one part of the 
region to another. By analyzing the behaviour of prevailing 
winds over these water and land forms, predictions of ceilings 
and visibilities, wind direction and speed, snowfall and rain- 


fall have been made. 


What Weather and Wind Conditions Will Prevail at the 
New Toronto Airport? 

Analysis has shown that weather and wind conditions 
at the site of the new Toronto airport will be quite favourable. 
Both the site and Malton are located in a very narrow belt near 
Lake Ontario where terminal weather is superior to that which 
exists in other parts of the region. Their location with res- 
pect to Lake Ontario and the Oak Ridges Moraine is the reason 


for these favourable predictions. 
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Other sites evaluated were located in an area of 
high storm activity - for example, the Orangeville (NW) site 
because of its location to the Niagara Escarpment. Estimated 
annual snowfall at the new Toronto airport is expected to be 
higher than at the present Toronto International Airport but 
Significantly lower than that experienced at Ottawa and 
Montreal International Airports. 

Within the range of runway orientations possible, 
and considering predicted surface wind conditions, runway 
usability will be excellent. Overall usability of the new 
airport under conditions of low ceiling and visibility is 
predicted to be approximately equal to that of Malton and as 


good as, or better than, any other site considered. 
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